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| NTRODUCTION

Thisreport describes key accomplishments and program activities during thefirst thirty years of the
U.S. Environmental Protection Agency’s (EPA) involvement in radiation protection. It islimited
however to activities carried out by the current Radiation Protection Division ! (RPD) of the Office
of Radiation and Indoor Air (ORIA) within the Office of Air and Radiation (OAR) and its earlier
organizational formulations. This report provides the context for EPA’s key actions and the
practical impact of these actions. It does not provide an in-depth policy or scientific discussion;
rather, it isintended to introduce Agency staff and other interested partiesto historical information
on thistopic.

The Agency’sinvolvement in radiation protection has both alegal and historical foundation. To
better understand the origin of EPA’s radiation protection activities, the first part of this report,
Authorities and Responsibilities, describes the historical basis. It begins with a description of the
ongoing radiation protection activities transferred to EPA when it was established in 1970, and
continueswith information on the statutes that have been enacted over the past 30 yearsthat provide
additional radiation protection authoritiesand responsibilitiesto EPA. Thesecond part of thisreport,
Program Activities, provides information on key EPA radiation protection activities carried out in
response to these responsibilities, and highlights significant precedents for radiation protection
established by these activities.

! Both ORIA (and RPD) have been reorganized several times, resulting in many different program names and
acronyms. To avoid confusion, this report recognizes all radiation protection work as having been done under RPD
auspices.
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AUTHORITIESAND RESPONSIBILITIES

This section reviews the environmental
protection authorities and responsibilities
transferred to EPA when it was established in
1970, providesinformation onthe statutesthat
have been enacted over the past 30 years, and
the radiation protection responsibilities of
other Federal agencies.

The Formation of EPA:
Reorganization Plan No. 3

EPA was formed at the direction of President
Nixon under Reorganization Plan No. 3,
which became law on December 2, 1970. The
White House Press Release, dated July 9,
1970, described the need to form EPA as
follows:

As concern with the condition of our
physical environment has intensified, it
has become increasingly clear that we
need to know more about the total
environment —land, water and air. It also
hasbecomeincreasingly clear that only by
reorganizing our federal efforts can we
develop that knowledge, and effectively
ensure the protection, development and
enhancement of the total environment
itself.

The Government’'s environmentally-
related activities have grown up piece-
meal over theyears. Thetimehascometo
organize them rationally and
systematically. As a major step in this
direction, | am transmitting today two
reorganization plans: one to establish an
Environmental Protection Agency and one
to establish within the Department of

Commerce, a National Oceanic and
Atmospheric Administration. [1]

Reorganization Plan No. 3 consolidated the
environmental protection functions of several
departments and agencies into the newly
formed EPA. EPA was generaly provided
research, monitoring, standard setting, and
enforcement authorities for each category of
pollutant. However, the transfer of radiation
protection responsibilities to EPA was more
limited than that of other pollutants, in that the
authority for enforcement of radiation
standards was retained by the Atomic Energy
Commission (AEC). EPA would later gain
enforcement authority for the regulation of
some radioactive materials under certain
environmental statutes.

Functions Transferred to EPA

Selected functionsperformed by thefollowing
Federal agencies and their components were
transferred to the newly formed EPA under
Reorganization Plan No. 3:

Department of the Interior (DOI)
» Federal Water Quality Administration
(FWQA)
» Researchontheeffectsof pesticideson
fish and wildlife

Department of Health, Education and Welfare
(HEW)
* National Air Pollution Control Admin-
istration (NAPCA)
* Bureau of Solid Waste Management
(BSWM)
» Bureau of Water Hygiene (BWH)
» Bureau of Radiological Health (BRH)



» Pesticide research tolerance setting

Department of Agriculture (USDA)
* Pesticideregistration under the Federal
Insecticide, Fungicide, and Rodenticide
Act (FIFRA)

Executive Office of the President
» Federa Radiation Council (FRC)
e Atomic Energy Commission (AEC)
environmental radiation standard setting
*  Council on Environmenta Qudlity (CEQ)
research on ecologica systems|[2]

EPA’s Radiation Protection
Responsibilities

Prior to the formation of EPA, radiation
protection standard setting and guidance
development authorities were housed in
different organizations within the Executive
Office of the President and various Federal
agencies in the executive branch. Informing
EPA, the authors of Reorganization Plan No.
3 created a new national approach for
protecting thegeneral public from the harmful
exposure to radiation. Two key radiation
protection functions would now be housed in
a single agency — the promulgation of
generaly applicable environmental standards
to limit man-maderadioactive materialsinthe
environment, and the devel opment of national
radiation protection guidance for Federal and
State agenciesto follow inthe devel opment of
their radiation protection programs and
regulations. Alongwiththeseresponsibilities,
EPA was provided extensive research and
surveillance capabilities to support the
development of national guidance and
standards, as well as the authority to provide
technical assistance to the States.

This section discusses both the legal and the
historical foundation of the radiation protec-
tion functions transferred to EPA. The
authors of Reorganization Plan No. 3 explic-
itly stated that theterm “functions” referred to
anorganization’s statutory authority aswell as
its“duties, responsibilities, and activities.” [ 3]

Functions Transferred from HEW-BRH

Severa functions vested in the Bureau of
Radiological Health under the Public Health
Service Act (PHSA) weretransferred to EPA,
including a broad authority to conduct or
promoteresearch, investigations, experiments,
demonstrations, and studies relating to the
causes, diagnoses, treatments, control, and
prevention of diseases. EPA adso was
transferred BRH’s “primary responsibility
within the executive branch for the collection,
analysis, andinterpretation of dataon environ-
mental radiation levels’ aong with three
laboratories. The functions transferred to
EPA from BRH include the following:
development of Protective Action Guides,
routine and specia surveillance; monitoring,
research, and development; environmental
impact analysis and evaluation; and adminis-
trativeand service support, including training.

[4]

Under Reorganization Plan No. 3, BRH
retained theresponsibility to regulateradiation
from consumer products and certain non-
regulatory functionspertaining to medical and
occupational exposures to radiation. BRH
alsoretained theresearch, technical assistance,
and training related to these respongbilities. [2]

Functions Transferred from AEC

Under Reorganization Plan No. 3, EPA was
transferred thefunctionsof the Atomic Energy
Commission, administered through its
Division of Radiation Protection Standards®to



the extent that such functions consist of
establishing generally applicable
environmental standards for the protection of
the general environment from radioactive
material.” [2] Under the AEA, these standards
weredefined as” limitson radiation exposures
or levels, or concentrations or quantities of
radioactive material, in the genera environ-
ment outsi de the boundaries of locationsunder
the control of persons possessing or using
radioactive materia.” [2] The AEC (and later
the Nuclear Regulatory Commission) retained
the responsibility for implementing and
enforcing these standards. This AEC author-
ity applies only to exposures resulting from
radionuclides from the nuclear fuel cycle.

Functions Transferred from FRC

In 1959, the Federal Radiation Council (FRC)
was established by Executive Order (EO)
10831 and was given the authority under the
Atomic Energy Act (AEA) to develop Federal
guidance. Soon after, Congress provided an
identical statutory basisfor the FRC. Reorga-
nization Plan No. 3 abolished the FRC and its
functions and authorities were transferred to
EPA. This included the FRC's primary
function to “advise the President with respect
to radiation matters directly or indirectly
affecting health, including guidance for all
Federal agencies in the formulation of
radiation standards and in the establishment
and execution of programs of cooperation
with States.” [2,5]

New Radiation
Protection Authorities

Subsequent to the formation of EPA, Con-
gress enacted several new statutes providing
EPA with the authority to regulate hazardous
materials in specific environmental media.

Through the enactment of these new statutes,
most notably the Clean Air Act (CAA); the
Safe Drinking Water Act (SDWA); and the
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA),
the scope of EPA’s radiological protection
authorities expanded. EPA became responsi-
ble for regulating both chemical and certain
radiol ogical hazardsunder thesamelegidative
requirements. As aresult of these changes,
EPA was faced with the challenge of estab-
lishing standards and regulationsfor radiation
that were consistent with its standards and
regulations for chemical carcinogens.? (See
Appendix A “Statutory Authorities” for a
summary of statutes providing authorities for
EPA’ s radiation protection activities.)

Radiation Protection at
Other Federal Agencies

Severa Federal agencies have significant
radiation protectionresponsibilities, including
EPA, the Department of Energy (DOE), the
Nuclear Regulatory Commission (NRC), the
Department of Defense (DoD), the Depart-
ment of Healthand Human Services(DHHYS),
the Department of Labor (DOL), the Depart-
ment of Transportation (DOT), and the
Federa Emergency Management Agency
(FEMA). Theoverall responsibilitiesof these
organizations are described in Appendix B.

2 For an extended analysis of EPA’s resolution of the
conflicts between the Agency’ s regulatory policies
for chemicals and historical radiation protection
policy, see “Regulation of Radiological and Chemical
Carcinogens: Current Steps Toward Risk
Harmonization.” [6]



Summary

Reorganization Plan No. 3 provided EPA with
considerable authorities and responsibilities
for the devel opment of the Agency’ sradiation
protection program. For the first time, the
national radiation protection guidance setting
authority and the environmental standard
setting authority were housed in a single
agency. The authorities transferred to EPA
from the FRC, when combined with those of
the BRH, gave EPA wide-ranging authority to
promote, conduct, or contract for any research
to provide needed radiation protection
information.

Inaddition, EPA wastransferred authority under
the PHSA to provide technica assistanceto the
States and other Federa agencies having
radiation protection programs, and to provide
emergency assistance in responding to radio-
logical emergencies.



PROGRAM ACTIVITIES

This section discusses EPA’s radiation
protection activitiesfrom 1970 to 2000 within
the following four program areas:

Federal Guidance describes Presidential and
Federal radiation protection guidance and
supporting EPA technical reports.

Nuclear Fuel Cycle Standards and
Regulations describes EPA’s regulatory
program developed under the authority of the
AEA and related statutes. These standards
generaly apply to source, special nuclear, or
byproduct material as defined by the AEA of
1954, as amended.

Environmental Standards describes media-
specific (e.g. ar, water, etc.) standards
developed under a variety of environmental
statutes that apply to both chemical and
radioactive contaminants.

Emergency Response describes technical
support and guidance developed in compli-
ance with the FEMA regulations.

Each of these program areas are discussed in
detail below. First an initial background
paragraph is provided giving the general
context for EPA’ sactions, then the discussion
of each program area contains following sub-
sections:

Legidative Authority describes the author-
izing statute and statutory purpose.

Internal/External Triggersdescribesthereason
for RPD’s action.

EPA Actions describes RPD’s actions to

address the problem.

Impact of EPA Actions describeshow RPD’s
actions affected other Federal agencies, other
program areas within EPA, and the inter-
national radiation protection community.

Federal Guidance

Y The authority to develop
Federal guidance was
one of the primary radia-
tion protection authori-
) ties transferred to EPA
when it was formed in
1970. The purpose of
this guidance is to provide a common frame-
work for al Federal agencies to follow to
ensure that the regulation of exposure to
radiation is carried out in an adequately
protective and consistent manner. It isused by
Federal agencies as the basis for developing
and implementing their own regulatory
standards. There are two kinds of Federal
guidance publications:

 Presdential Federal Guidance
provides principles and basic
standards for Federal and State radia-
tion protection programs. This guid-
ance is developed by EPA and ap-
proved by the President.

» Federal Guidance provides current
scientificandtechnical informationfor
radiation dose and risk assessment.
This guidance is issued by EPA to
support the implementation of Federa
and Stateradiation protection programs.



From 1960 to 1970, the FRC issued three
Presidential Federal guidance documents and
eight Federal guidance reports. These
documents, for the first time, provided broad
guidanceto Federal agenciesfor protection of
the general public from radiation, and for
workers exposed to radiation in the work-
place.

Since 1970, EPA has developed four Presi-
dential Federal guidance documents. Two of
theserepl aced guidance devel oped by the FRC
for workers, one provided guidance for
medical uses of radiation — an area not
previously addressed by Federal guidance —
and the last provided guidance for the general
population and is still awaiting final action.
EPA has developed five Federal guidance
reports, including one multi-agency report,
and sponsored seven studies by the National
Academy of Sciences (NAS) under this
authority. These reports are discussed in the
following subsections.

Presidential Federal Guidance

Underground Mining of Uranium Ore

Legidative Authority

The AEA and Reorganization Plan No. 3
provide EPA the authority to “...advise the
President with respect to radiation matters
directly or indirectly affecting health,
including guidance for all Federal agenciesin
the formulation of radiation standards and in
the establishment and execution of programs
of cooperation with States.” [2] EPA is
authorized to consult with the National
Academy of Sciences, theNational Council on
Radiation Protection and Measurements, and
other experts in carrying out this
responsibility.

Internal/External Triggers

In the 1960s, the FRC noted an increase in
lung cancer among underground uranium
miners in the U.S. associated with the
inhalation of radioactive materials. The FRC
conducted astudy of the problem, andin 1967
reported the results in Federa Guidance
Report No. 8, Guidance for the Control of
Radiation Hazards in Uranium Mining. [7]
Based on that study, in 1969 the FRC
proposed recommendations for miners,
including a threefold reduction in the
maximum annual radiation exposure to radon
and its decay products for miners in
underground uranium mines.

EPA Actions

After an extensive review of availlable
scientific and epidemiol ogical information on
radiationinduced lung cancer, EPA concluded
that the recommendations of the FRC should
not be modified. On July 9, 1971, EPA
finalized the guidance, recommending
standards for the protection of underground
uranium miners. [8] EPA’s primary objective
was to protect miners from radiation induced
lung cancer. In recommending these
standards, EPA considered the protection of
the hedth of uranium miners, technical
feasibility of achieving various levels of
exposure, and the economic impact

Impact of EPA Actions

Thiswasthefirst time occupational standards
were recommended for Federal agencies to
incorporate into their regulations that limited
the exposures of uranium miners to the
harmful exposures to radiation.

Diagnostic X-Rays

Legislative Authority
See above.




Internal/External Triggers

Although the beneficial uses of diagnostic x-
rays were well recognized, by the 1960s there
was a growing concern among medical
practitioners, medical physicists, and other
scientists concerned with radiation protection
that medical uses of ionizing radiation
represented a significant and growing source
of exposure for the U.S. population. Medical
exposures to radiation were not controlled by
guidance, regulation, or law. [9]

In 1970, at the request of the FRC, the NAS
initiated a study on the health effects of
exposure to low levels of radiation. (Later
that year, the responsibilities of the FRC,
including the sponsorship of this study, were
transferred to EPA.) In their 1972 report,
The Effects on Populations of Exposure to
Low Levels of lonizing Radiation, the NAS
noted that “...medical diagnostic radiology
accounts for at least 90% of the total man-
made radiation dose to which the U.S.
population is exposed.” The Committee
recommended that medical radiation exposure
be reduced by limiting its use to clinically
indicated procedures, using efficient exposure
techniques and optimal operation of radiation
equipment. [10]

EPA Actions

To addressthese recommendations, on July 5,
1974, EPA formed an Interagency Working
Group on Medical Radiation. The Working
Group issued two reportsfor public comment,
and on January 18, 1977, EPA published
proposed recommendations. [11] Asapart of
this process, EPA dso entered into a
Memorandum of Understanding (MOU) with
the Department of Health, Education and
Welfare (HEW) defining the responsibilities
of the two agencies for the development of
Federal guidance on medical usesof radiation.

ThisMOU provided that either agency could
develop recommendations, with EPA
primarily responsible for broad guidance and
HEW primarily responsible for implementing
guidance. However, EPA wasresponsiblefor
the final review of al Federal guidance.
Consistent with this agreement, EPA and
HEW devel opeditsfina recommendationson
Radiation Protection Guidance to Federal
Agenciesfor Diagnostic X Rays, approved by
President Carter and published in the Federal
Register on February 1, 1978. [9]

Impact of EPA Actions

The 1978 guidance was the first to provide a
framework for the development of radiation
protection programs for diagnostic uses of x-
rays in medicine. It introduced into Federal
guidance the concepts of :

» Medical x-ray studies should only be
conducted to obtain diagnostic
information (i.e., studies were for the
benefit of the patient, and not under-
taken for other purposes);

* Routine screening exams should be
limited to those that have a demon-
strated beneficial yield compared to
the radiation risk;

e Exams of pregnant or potentially
pregnant patients should consider
possible fetal exposure;

* Operators of diagnostic equipment
should meet or exceed requirementsof
established credentialing organiza-
tions; and

» Specified standard x-ray examsshould
satisfy maximum numerical exposure
criteria.



This guidance provided the basis for
subsequent legidation that gave HEW both
the authority and the charge to develop
regulations to implement most of these
recommendations.

Occupational Exposure

Legidative Authority
See above (page 8).

Internal/External Triggers

Occupational exposuretoionizingradiationin
the United States is governed by regulations
established by a wide variety of Federal and
State agencies. To assure uniform protection
of workers, the framework for these
regulationsis set out in Federal guidance.

In 1974, EPA began an evaluation of the
magnitude and extent of worker exposure to
radiation inthe United States. EPA published
reports in 1980 and again in 1984 providing
comprehensive reviews of the numbers and
exposures of workers for the years 1960 to
1980, with projections to the year 1985.
Thesereportsdemonstrated that the number of
workers exposed to ionizing radiation
increased significantly since Federal radiation
protection guidancefor occupational exposure
wasfirst issued in 1960, and was continuing to
increase. The average exposure of workers,
however, was decreasing. The mean annual
doseto potentialy exposed workersdecreased
by afactor of two between 1960 and 1985. [12]

EPA Actions

EPA began its review of radiation protection
guidancefor workershby establishing aFederal
interagency committee. Final recommenda
tionsfor increased protection of U.S. workers,
Radiation Protection Guidance to Federal
Agencies for Occupational Exposure, were
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approved by President Reagan and published
on January 27, 1987. [13] This guidance
replaced the Federal guidance signed by
President Eisenhower and published by the
FRC in 1960.

Impact of EPA Actions

EPA’snew Federal guidancefor occupational
exposure made a number of major changesin
the protection of workers, including:

* Reducing the annua limit from 12
remto 5 rem;

 Replacing the “critical organ”
approach to radiation limits (that
limited only the dose to the most
exposed organ) with limits based on
the sum of risksto al exposed organs
through the introduction of the
“effective dose equivaent” as the
relevant dose quantity;

e Requiring summing internal and
external doses in assessing confor-
mance with dose limits;

* Introducing the use of the “committed
dose” to account for future exposure
from radionuclides retained in the
body;

» Limiting exposureof thefetusthrough
lowered limits, on both a monthly and
an annual basis, for declared pregnant
workers, and requiring that this be
achieved in a non-discriminatory
manner;

» Requiring application of the"“aslow as
reasonably achievable” (ALARA)
principle to collective, as well as
individual, doses,



* Requiring education of workersonthe
risks from radiation, and that workers
be given access to annual records of
their exposureand dose commitments;
and

» Introducing the concept of “adminis-
trative control levels’ below thelimits
for use in the great magority of
situationsinvolving radiation exposure
that do not warrant use of the full
exposure limits.

These recommendations have been imple-
mented by essentially all Federal and State
agencies.

Exposure of the General Public

Legidative Authority
See above (page 8).

Internal/External Triggers

In 1960, the FRC issued its first
recommendations, which establishedlimitsfor
exposure of the public, and included an annual
limit of 500 mrem to the whole body and a 5
rem limit over 30 yearsto the gonads. During
the years following EPA’s creation in 1970,
the Agency decided to concentrateitsenergies
on establishing more protective limits for the
most important specific kinds of exposure
sources, such as the nuclear power industry
and sources of emissionsto air, rather than on
revising the 1960 FRC genera guidance on
limitsfor members of the public. All of these
environmental radiation standards, as well as
the corresponding risk levels involved in the
Agency’ s standards for other pollutants, were
much lower than the 1960 FRC limits. In
addition, new reviewsof radiation risksby the
NAS found that radiation risks were
significantly higher than had been assumed by
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the FRC in 1960. By 1986, it had become
apparent that the old FRC limits were
anachronisms that should be addressed.

EPA Actions

In 1986, EPA began along series of meetings
with the eleven Federal agencies that have
responsibilitiesfor controlling exposure of the
public, and with representatives of State
radiation control programs. By 1993, in
cooperation with these agencies and the
States, EPA devel oped draft recommendations
for new Federa guidance to replace the old
1960 FRC guidance for members of the
public. EPA proposed Federal Radiation
Protection Guidance for Exposure of the
General Public in 1994. [14] The proposed
guidance contained the following major
changes: it reduced the former limits to a
single limit of 1 mSv/y, and limited its use to
that of a cap on the sum of exposure from all
man-made sources of exposure; it introduced
the use of source-related limits (e.g., those
aready established under the environmental
statutes) as the primary basis for control of
exposure; and it replaced use of dose to
critical organs with effective dose and the use
of committed dose.

During the period following publication of
these recommendations, EPA conducted
extensive negotiations but was unable to
resolve the outstanding issues.

Federal Guidance Reports

Legidative Authority
See above (page 8).

Internal/External Triggers

To implement radiation protection guidance
on standardsand regulationsfor radionuclides
and for sources of x-ray and gamma external




radiation, it isnecessary to relate dose and risk
to quantities of radioactivity in the environ-
ment through various exposure pathways, and
to the intensity of external radiation sources.
Prior to EPA’s formation, there were only a
few incompl ete sources of Federally approved
technical information available for these
purposes.

EPA Actions

Since the mid-1980s, EPA has published five
Federal guidance reports on a variety of
technical mattersto provide Federal and State
agencies dose and risk information for use in
the development and implementation of their
radiation protection programs.

Federal Guidance Technical Report No. 9,
Radiation Protection Guidancefor Diagnostic
X Rays. This report, prepared in cooperation
with an Interagency Working Group on
Medical Radiation, provides the basis for the
Radiation Protection Guidance to Federal
Agencies for Diagnostic X Rays. [15]

Federal GuidanceTechnical Report No. 10,
TheRadioactivity Concentration Guides. This
report presents numerical values for the
concentrations of radioactivity in ar and
water, corresponding to the limiting annual
dosesrecommended for workersin 1960. [ 16]

Federal GuidanceTechnical Report No. 11,
Limiting Values of Radionuclide I ntake and
Air Concentration and Dose Conversion
Factors for Inhalation, Submersion, and
Ingestion. This report provides derived
guides(limiting vaues) of radionuclideintake
and air concentration for control of occupa-
tional exposure that are consistent with 1987
Federal radiation protection guidance. The
derived guides serve as the basis for
regulations setting upper bounds on the
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inhalation and ingestion of, and submersion
in, radioactive materias in the workplace.
Thereport dsoincludestablesof exposure-to-
dose conversion factors for general use in
assessing averageindividua committed doses
in any population that is adequately character-
ized by ReferenceMan. Thisreport supercedes
Federal Guidance Report No. 10. [17]

Federal GuidanceTechnical Report No. 12,
External Exposure to Radionuclidesin Air,
Water, and Soil. This report provides tables
of exposure-to-dose conversion factors for
external exposure to photons and electrons
emitted by radionuclides in air, water, and
soil. It is intended to be a companion to
Federal Guidance Report No. 11 (see above).
The dose coefficientsfor exposure to externa
radiation are intended for the use of Federal
agenciesin calculating the dose equivalent to
organs and tissues of the body. Dose coeffi-
cients for air submersion in Report No. 12
update those given in Report No. 11. [18]

Federal GuidanceTechnical Report No. 13,
Cancer Risk Coefficientsfor Environmental
Exposure to Radionuclides. This report
provides, for the first time, comprehensive
tables of health risks due to ingestion,
inhalation, external exposure, or submersion
for over 800 different radionuclides. It uses
nationally accepted biokinetic models to
incorporate age-, gender-, and organ-specific
intakes and risks to determine lifetime cancer
risks. [19]

Impact of EPA Actions

Federal Guidance Technical Report No. 11,
Limiting Values of Radionuclide Intake and
Air Concentration and Dose Conversion
Factors for Inhalation, Submersion, and
Ingestion, has been adopted by Federa
agencies and the States as the standard source




for calculating radiation doses from radio-
nuclides in the human body.

Federal Guidance Technical Report No. 12,
External Exposure to Radionuclides in Air,
Water, and Soil, is used by Federal and State
agencies and others as the standard source for
exposure-to-dose conversion factors for
external exposure of human from radiation
and radionuclidesin air, water, and soil.

Federal Guidance Technical Report No. 13,
Cancer Risk Coefficients for Environmental
Exposure to Radionuclides is wused by
Federal and State organi zationsto assessrisks
from exposure to radionuclides in a wide
variety of applications. These range from
environmental impact analyses of specific
sites to the general analyses that support
rulemaking.

NAS Reports

In support of all Federal and State radiation
protection activities, EPA hassponsored seven
major reviews of radiation risks by the
National Academy of Sciences-Nationad
Research Council (NAS-NRC) during the past
30 years under its Federal guidance authority.
Most of these studies have been carried out by
the NAS-NRC Committee on the Biological
Effectsof lonizing Radiation (BEIR). Four of
these reviews, the BEIR Reports|, I, V, and
thein-progress BEIR VIl Report, addresslow
level effectsof radiationingeneral, and two of
these reviews, BEIR IV and VI, dea with
more specialized risk assessments for alpha-
emitting radionuclides and for radon,
respectively. BEIR Il addressed the use of
cost/benefit analysis in radiation risk
management. [10,20,21,22,23, 24]

Taken together, the NASBEIR reportsarethe
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United States most authoritative and
comprehensive source of reliable information
and opinion on the health effects of exposure
to radiation.



Nuclear Fuel Cycle
Standards and
Regulations

Prior to the formation of EPA, radiation
protection activities for the nuclear industry
were primarily the responsibility of the AEC.
The AEC was charged, under the 1954
amendments of the AEA, to both promote
peaceful uses of nuclear energy and regulate
the nuclear industry. With the passage of
time, the dua role of the AEC as both
regulator and advocate of the use of atomic
energy came into question.

In 1970, under Reorganization Plan No. 3, the
responsi bility to develop Federal guidanceand
establish generally applicable environmental
standards for radioactive materials was
transferred from the AEC to the EPA;
however, AEC retained its responsibilities to
simultaneously promote and regulate the
nuclear industry. The controversy surround-
ing thisdual rolereached itsheight duringthe
Arab oil embargo and the energy crisis of
1973-74. Additional factors included the
growth of thenuclear industry; anincreasingly
active anti-nuclear movement; and growing
concern among citizens groups, Congress,
and scientists about the perceived
environmental threat from reliance on nuclear
energy. In 1974, Congress passed the Energy
Reorganization Act (ERA), which abolished
the AEC and split its remaining
responsibilities among two new entities: the
Nuclear Regulatory Commission (NRC) and
the Energy, Research and Development Ad-
ministration (ERDA). TheAEC' sauthority to
regulatecivilian nuclear power operationswas
transferred to the NRC, and AEC’ s responsi-
bilities for producing nuclear weapons and
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promoting peaceful uses of atomic energy
were transferred to ERDA, which became
DOE in 1977.

Under the AEA and subsequently enacted
nuclear statutes, EPA developed a
comprehensive set of standards addressing
environmental issues for all phases of the
uranium fuel cycle, including: uranium
milling; chemical conversion; fuel fabrication
and reprocessing; power plant operations,
waste management, storage, and disposal; and
site cleanup for milling operations. These
standardsapply to exposuresdueto rel eases of
radioactive material into the accessible
environment. Implementing agencies(primar-
ily EPA, NRC, and DOE) incorporate them
into their site-specific or facility-specific
regulations, which promotes consistency in
radiation protection.

Under the WIPP Land Withdrawal Act (WIPP
LWA), EPA developed a facility-specific
regulation for the Waste Isolation Pilot Plant
(WIPP) that certifies the facility to open and
accept transuranic radioactive waste.  The
Agency also proposed a facility-specific
standard for Y ucca Mountain.

The Uranium Fuel Cycle

(40 CFR Part 190)

From the late 1950s
through the early 1970s,
nuclear power emerged
as asignificant source of
energy for the United

States. By the late
1960s, it became
apparent, to both the

public and the Federal government, that the
growing industry supporting nuclear power —
the production, management, and use of
uranium fuel —could pose asignificant risk to



the environment and public health. In 1970,
seventeen nuclear power plants were in
operation, forty- ninewereunder construction,
and an additional forty-eight were in the
planning stage. These 114 plants were to be
located in twenty-nine States and were
expected to provide over 85 million kilowatts
of electric generating capacity. The AEC
estimated nuclear power would generate 150
million kilowatts by 1980 and one billion
kilowatts by the year 2000. These expecta-
tions have not been met, however, and today
there are only about 100 commercial nuclear
power plantsin operation.

Legidative Authority

The AEA provides EPA the broad authority to
develop generaly applicable environmental
radiation standards. [25]

Internal/External Triggers

Asthetechnology to generate el ectricity using
nuclear energy became more sophisticated
and widespread, concern over potential public
health and environmental impacts of
radioactive materials also increased. The
fission of nuclear fuel was a fairly recent
discovery, and as a consequence the health
and environmental implications were only
beginning to be understood. At the timethis
standard was developed, environmental
contamination resulting from the nuclear
power industry was minimal. Therefore, the
opportunity and the challenge existed to
manage future growth of this industry in a
preventive, rather than remedial, context,
which is the best situation for environmental
protection.

EPA Actions

On August 13, 1973, EPA developed
proposed standards for nuclear power plants
that set separate exposure and release limits
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for the three classes of facilities in the
uranium fuel cycle: fuel supply operations
(e.g., uranium mills, chemical processing,
isotopic enrichment, and fuel fabrication),
light water reactor plants, and fuel
reprocessing plants. The AEC challenged
EPA’s legal authority to set these standards,
arguing that standards for separate classes of
facilities in the fuel cycle encroached on
AEC’ s authority to license and regulate such
facilitiesindividually, and that such standards
were not “generally applicable” standards.

This dispute was referred to President Nixon,
who asked the Office of Management and
Budget (OMB) to further clarify the responsi-
bilities of the EPA and AEC. The decision
was defined in a memorandum from Roy L.
Ash, Director of the Office of Management
and Budget, dated December 7, 1973. [26]
Although OMB supported AEC's position
against separate standards for classes of
facilitieswithin agivenindustry, it confirmed
that EPA could set different generaly
applicable environmental standards for broad
classes of activities, such as the uranium fuel
cycle, taken asawhole.

Based on this OMB decision, EPA revised its
approach and in 1975 proposed standards
applicable to normal operations of the entire
uranium fuel cycle. This approach included
four basic considerations: the total radiation
dose to populations; the maximum dose to
individuals, the risk of heath effects
attributable to these doses, including the
future risks arising from the release of long-
lived radionuclides to the environment; and
the effectiveness and costs of the technology
available to mitigate these risks. [27]

On January 13, 1977, the uranium fuel cycle
standard was promul gated at 40 CFR Part 190.



Thistwo-part standard, entitled Environmen-
tal Radiation Protection for Nuclear Power
Operations, setsgenerally applicableenviron-
mental limitsfor theentireuranium fuel cycle.
Thefirst part limitsindividual exposuresfrom
planned discharges of radioactive materials,
and the second part addresses population
exposure and buildup of environmental
burdens by limiting discharges of certain
long-livedradionuclides. [28] Thesewerethe
first U.S. radiation standards to be based on
explicit estimates of the associated health
risks, and contain provisions that limit the
total impact on health in populations. The
latter provisions, which required severely
limiting emissions of certain long-lived
radionuclides, were based on the calculation
of a new radiation protection quantity, the
“environmental dose commitment.” [29]
Calculation of population dose commitments
has since become a standard part of risk
assessments for environmental impact state-
ments, rulemakings, and international
assessments of radiation doses, such as those
prepared by the United Nations Scientific
Committee on the Effects of Atomic
Radiation (UNSCEAR).

The uranium fuel cycle standard does not
apply to mining operations, transportation of
radioactive material, or waste disposa
operations. These activities are regulated
under subsequent standards. Nuclear power
generation from recycled plutonium or
thorium was excluded from this standard
because sufficient operating data and
experience with fuel cycles utilizing these
fuels were not available at the time. These
activitiesare also regulated under subsequent
standards.

Impact of EPA Actions
The uranium fuel cycle standards had the
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following critical impacts on the regulation of
radiological contamination:

* These were the first U.S. radiation
standards to be based on explicit
estimates of individual health risks,
andto contain provisionsthat limit the
total impact on health in populations.
They address both discharges of
radioactive materials into the
environment and the accumul ation of
long-lived materials by limiting
discharges of certan long-lived
radionuclides.

 The standards set a precedent for
setting limits that take into account
both individual exposuresand general
popul ation exposures.

* These standards set generally applica
ble environmental limitsfor the entire
uranium fuel cycle, applicableto areas
outside the boundaries of those facili-
ties.

e NRC later selected the same
individual exposure levels for their
low-level wasterequirements (10 CFR
Part 61).

» Theissuanceof the Ash Memorandum
in 1973 clearly defined the roles of
both EPA and the AEC in the regula-
tion of nuclear fuel facilities. The
directive set the future direction of
RPD rulemaking.



Uranium and Thorium Mill

Tailings
(40 CFR Parts 192 and 61)

¢F Inthe 1940s, theU.S. gov-
y ernment began to purchase
’, uranium for defense pur-
" poses. To meet the
demand, the uranium
milling industry began to
generate large quantities
of uranium mill tailings, the waste byproduct
of the extraction of uranium from ore
(“yellowcake production”). This sand-like
material, produced predominantly intheWest,
was stored in surface impoundments (piles)
amounting to thousands of tons of waste and
covering up hundreds of acres of land.

Historically, uranium mill tailings were not
covered under the AEA since they were not
considered to be hazardous. They were,
however, highly contaminated with
radionuclides, particularly radium-226, and
heavy metals such as arsenic, molybdenum,
and selenium.

With the passage of Uranium Mill Tailings
Radiation Control Act (UMTRCA), uranium
and thorium mill tailings were for the first
time subject to regulation under the AEA.

Legidative Authority

Section 275 of the AEA, as amended by
Section 206 of UMTRCA (1978), directed
EPA to set generaly applicable health and
environmental standards to govern the
stabilization, restoration, disposal, and control
of effluents and emissions at both active and
inactive mill tailings sites. [30]

The Clean Air Act Amendments (CAAA) of
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1979 gave EPA the authority to develop
National Emission Standards for Hazardous
Air Pollutants (NESHAPs), including
radionuclides.

Internal/External Triggers

Prior to the 1970s, uranium mill tailings had
been removed from storage piles and used in
constructionand soil conditioning. Duringthe
late 1970s, the lack of controls over uranium
mill tailings piles was identified as a major
health risk, particularly in the West. Elevated
levels of indoor radon gas and gamma
radiation were found in western communities
where housing developers had used uranium
mill tailingsfor fill material, road construction
aggregate, and other purposes. Theassociated
long-term health risks to families living in
these homes (termed “vicinity properties’)
were high enough to warrant cleanup actions.

The source of the radiation exposure hazard
from tailings piles lasts for tens of thousands
of years. Some of the non-radioactive toxic
chemicalspersistindefinitely, dongwiththeir
potential to contaminate groundwater. The
tailings, therefore, posed both an immediate
threat to human health and a very long-term
threat of extensive environmental contam-
ination if allowed to disperse through human
misuse or by natural forces.

To address these problems, Congress passed
UMTRCA. EPA initially devel oped standards
for theregulation of uranium and thorium mill
taillingsunder UMTRCA. Subsequently, EPA
developed additional standardsfor theregula-
tion of mill tailings to meet the statutory
requirements of the CAAA. Ultimately, EPA
amended the UMTRCA standardsto incorpo-
rate these additiona limitations required by
the CAA. (See Hazardous Air Pollutants
section on page 33)



EPA Actions

On January 5, 1983, EPA issued 40 CFR Part
192, Sandards for Remedial Actions at Inac-
tive Uranium Processing Stes (the Title |
sites). These standards were developed to
govern the stabilization and cleanup of ura-
nium mill tailings at the twenty-four inactive
sites designated under Section 102(a)(1) of
UMTRCA and at associated vicinity proper-
ties. [32]

On October 7, 1983, EPA issued Environ-
mental Standards for Uranium and Thorium
Mill Tailings at Licensed Commercial Pro-
cessing Stes (the Titlell sites). Thisstandard
governs the stabilization and control of by-
product materias (primarily mill tailings) at
commercia uranium and thorium processing
sites licensed by the NRC or the States under
Title Il of UMTRCA. The standards for
disposal require stabilization of the tailings
and separate ground water limits. [33]

Standards for both Title | and Title Il sites
were subsequently challenged in the Tenth
Circuit Court of Appeals by severa parties.
The Court upheld all aspects of the rules,
except the ground water provisions of the
Titlel regulations.

On September 24, 1987, EPA proposed new
standards to replace those that had been re-
manded. [34] On January 11, 1995, EPA
issued final ground water standards for the
Title | sites. [35] These ground water stan-
dards were essentially identical to existing
RCRA requirements but with a precedent-
setting new provision —the regulation, for the
first time, permitted the use of institutional
controlsunder specified conditionsto meet the
ground water criteria.  This resulted in a
reduction in the cost of compliance by afactor
of two, at no increase in risk to health.
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The Title | and Il standards address both
cleanup and disposal. The disposal standards
deal with the long-term control of radium and
hazardous chemicals in uranium and thorium
tailings piles. In light of the long half-life of
radium (1,600 years), EPA’s primary objec-
tive for the disposal standards was to isolate
and stabilizethe pilesto prevent the rel ease of
radon, misuse of tailings by humans, and
dispersal by natura forces for the longest
feasible period of time, which the Agency
decided was 1,000 years, or at aminimum 200
years. Thestandardsgenerally limit emissions
of radon fromthe pilesto alifetimeindividual
risk of 10

A distinguishing characteristic of these dis-
posal standardsisthat they apply to theperfor-
mance of the disposal facility for an unprece-
dented time period of 1,000 years. Active
institutional controlsareto beimplementedin
perpetuity to ensure the disposal facilities
continue to perform as designed.

In 1989, EPA promulgated additional stan-
dards, under the authority of the CAAA, at 40
CFR Part 61 Subpart T for inactive Title| and
[l uranium mill tailings sites, and at Subpart
W for operational Title Il uranium mill tail-
ings sites. Issues that these standards ad-
dressed that the UMTRCA standards did not
includeare: establishing compliance schedules
to ensure atimely closure of thetailings piles;
ensuring the standard would be met within a
reasonable period of time; and requiring
monitoring to verify initial compliance with
the radon flux standard.

After promulgating Subpart T, EPA received
petitions for reconsideration from NRC and
theindustry, arguing that there wasan overlap
between EPA’s UMTRCA regulations and
Subpart T of the radionuclide NESHAP. [36]



EPA worked closely with these stakeholders
to resolve theissues. In October 1991, EPA,
NRC, andtherelevant NRC Agreement States
enteredintoaMOU toresolvethedeficiencies
in compliance with EPA’s Title Il UMTRCA
standards that had led to the promulgation of
Subpart T. Asaresult, in 1993 EPA amended
the UMTRCA standards and NRC amended
their implementing regulations to address the
above deficiencies. Subsequently, EPA re-
scinded Subpart T. [37,38]

Impact of EPA Actions
UMTRCA and the uranium and thorium mill
tailings standards set important precedents:

» Thesestandards provided the basisfor
DOE's program for protection of
human health and the environment at
inactiveuraniummill tailingssitesand
vicinity properties. There are twenty-
four inactive uranium sites designated
asTitlel sites. [39] To date, tailings
stabilization has been completed at all
twenty-four sites, and ground water
restoration is underway.

 These standards aso provided the
basis for NRC's  program for
protection of human health and the
environment at operating siteslicensed
by NRC or Agreement States. There
are twenty-seven operating sites
designated as Title Il sites. [40] To
date, four are still considered to be
operational, and the remainder are in
some stage of closure.

» This was the first EPA regulatory
program to establish standards appli-
cable for more than a few decades —
in this case for 1,000 years.
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» It wasthe first regulatory program to
set ground water standards for radio-
nuclides.

» It was the first regulatory program to
permit the use of institutional controls
to limit the costs of remediating con-
taminated groundwater.

L ow-L evel Wastes

LLW isdefined as radioactive material that is
not HLW, spent nuclear fuel (SNF), trans-
uranic (TRU) waste, or byproduct material as
defined in section 112(2) of the AEA of 1954.
It is also radioactive materia that the NRC,
consistent with existing law, classifies as
LLW. [41] LLW is comprised of a large
volume of radioactive wastes produced by a
variety of different processes including the
nuclear fuel cycle, medical or biotechnol ogical
research, the production of radioactive chemi-
cals, themanufacture of commercial products,
and government military operations. Radio-
active waste resulting from the operations,
decontamination, and decommissioning of
fuel cyclefacilitiesisalso classified asLLW.
LLW varies widely in the hazard it poses.
Thissection discussesboth ocean disposal and
land disposal, aswell asthe disposal of mixed
waste.

Ocean Disposal (40 CFR Part 220)

» In the 1950s and 1960s,
. the United States disposed
of some LLW in the deep
ocean. At the time, this
activity, while not specifi-
caly regulated, was an
accepted method for man-
aging low-level radioactive waste.




Legidative Authority

TheMarine Protection, Research, and Sanctu-
aries Act of 1972 (MPRSA) authorizes EPA
to issue permits and promulgate regulations
for disposing of materials into the territorial
waters of the United States, when it will not
degrade or endanger human health, welfare,
ecologica systems, the marine environment,
or theeconomy. It specifically prohibitsocean
disposal of HLW. Any request for ocean
disposal of LLW requires a permit that must
be approved by both houses of Congress. [42]

EPA Actions

EPA undertook a series of studies to deter-
mine the impact of ocean dumping on the
marine environment. Based on these studies,
EPA issued a proposal in 1973 specifying
conditions for permits for ocean disposal of
LLW. The find rule for such permits was
issued on January 11, 1977.[43] To date, no
applications for thistype of permit have been
submitted to EPA.

Impact of EPA Actions

With the severe national and international
restrictions placed on ocean disposal, com-
mercial generators and EPA accelerated the
search for acceptable radioactive waste dis-
posal alternatives. Ocean disposal of LLW

has effectively stopped.

L and Disposal

\ In the 1950s and early
- . 1960s, most of the
N

nation’sLLW, generated
at both commercia and
[l 3B, - Federal facilities, was
M=>=2§ buricd at Federa dis-

i posal facilities. When

the Federal government
closed its disposa facilities to commercial

LLW, severa private disposal facilities were
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constructed. By 1970, six private facilities
were accepting LLW from commercia
sources. These facilities were located in
Hanford, Washington; West Valley, New
York; Maxey Flats, Kentucky; Barnwell,
South Caroling; Sheffield, Illinois; and Bestty,
Nevada. By the end of the decade, three of the
facilitieswere closed — Sheffield wasfilled to
capacity, and West Valey and Maxi Flats
were closed dueto containment problems. All
three of these sites caused extensive environ-
mental contamination requiring cleanup. In
1986, Maxi Flats was listed on Superfund’s
National Priorities List (NPL). By the late
1970s, al commercia LLW in the United
States was being disposed of in the remaining
three facilities - in Nevada, South Carolina,
and Washington. The closure of three dis-
posal facilities and the slow development of
new disposal capacity caused a significant
increase in the volume of stored LLW. This
waste is frequently being stored at sites away
from the generation or disposal facility.

By 1992, the Nevada site closed permanently.
There remained only a few facilities that
accepted LLW — Barnwell in South Carolina,
the commercia disposal facility in Hanford,
Washington, and anew facility, Envirocare, in
Utah. [45]

Legidative Authority

The Atomic Energy Act of 1954 provides
EPA broad authority to develop generally
applicable environmental radiation standards.

TheLow-Level Radioactive Waste Policy Act
of 1980 (LLRWPA), as amended, required
each State to be responsible for providing
disposal capacity for commercial LLW gener-
ated within its borders by January 1, 1986. It
also encouraged States to form regiona com-
pacts to develop new disposal facilities. By



1984, it became evident that no new disposal
facilitieswould be opened beforethedeadline.
The LLRWPA was amended in 1985 to
provide States moretimeto develop facilities,
and to provide incentives for volume
reduction of LLW. [44] To date, ten
interstate compacts have been developed,
covering 44 States, to build new disposal
facilities; however, none of these facilities
have been licensed to accept waste. [45]

Internal/External Triggers

During the late 1980s, the governors of
Nevada, South Carolina, and Washington
urged Congress to take action to improve
packaging requirements for LLW and to
relievetheir States of the burden of providing
LLW disposal for the entire United States.
When Congressdid not respond, both Nevada
and Washington temporarily closed their
disposa facilities, and South Carolina
significantly reduced the amount of waste it
would accept. This was the catalyst for
enactment of the LLRWPA in 1980.

EPA Actions

In 1988, EPA developed a proposed rule for
the management, storage, and disposal of
LLW for both commercial and Federa
facilities. This rule encountered significant
opposition during the OMB review due to
interagency concerns over the ground water
protection standards, and OMB suspended
review. The rulelanguished until 1993 when
EPA initiated the devel opment of standardsto
regulate the cleanup of Federal facilities (see
Cleanup Rule on page 40). The cleanup effort
would generate large volumes of LLW.

In 1994, EPA developed aLLW pre-proposal
that included individual protection limits for
management and storage of the waste, and
individual protection limits and ground water
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protection requirements for waste disposal.
This pre-proposal was consistent with EPA’s
ground water protection policy which says
that, “maximum contaminant limits (MCLS)
under the Safe Drinking Water Act (shall be
used) as ‘reference points' for water resource
protection efforts when the groundwater in
guestion is a source of drinking water.”

In November 1994, the LLW pre-proposal
was circulated for review and comment on
major policy issues prior to beginning the
formal rulemaking process. One major
concern identified during the public comment
period was that a new LLW standard for
commercia waste would further delay the
development of the new State compact
disposal sites. It was also noted that large
amounts of LLW were anticipated from the
cleanup of DOE sites. To ensure the standard
would not be disruptive to States, in 1995,
EPA limited the applicability of the rule to
Federal facilities. In 1996, when EPA
withdrew the Cleanup Rule, it effectively
halted the devel opment of the LLW regulation
aswell.

Impact of EPA Actions
There is no generaly applicable standard for
the management and disposal of LLW.

Low-Activity Mixed Wastes

Low-Activity Mixed
Waste (LAMW) is

\ ‘>¢ CQ.
(>

produced commer-
cialy at industrial,
medical, and nuclear
power facilities.
There are several thousand cubic meters of
this mixed waste held in storage, and the
amount isincreasing each year. Thiswasteis
being stored, indefinitely in many cases, by
small commercial generators because the



current regulatory framework severely limits
disposal options.

EPA isworking with NRC to develop amixed
waste rule for the management, storage, and
disposal of commercialy generated LLW
mixed with RCRA hazardouswaste. Disposal
aternatives are being evaluated for mixed
waste minimally contaminated with radio-
nuclides. Thisrule will propose a more eco-
nomic and efficient regulatory framework for
the disposal of commercially generated
LAMW that is protective of human health and
the environment.

Legidative Authority

The AEA provides EPA broad authority to
develop generaly applicable environmental
radiation standards.

RCRA gives EPA the authority to regulate
hazardous waste from "cradle-to-grave." The
definition of hazardous waste under RCRA
specifically excludes source, specia nuclear,
or byproduct materid as defined by the
AEA. [47]

Internal/External Triggers

The regulation of commercially generated
LAMW is both complex and expensive.
LAMW is comprised of both hazardous and
radioactive wastes. For awaste to be consid-
ered hazardousit must be specificaly listed as
a hazardous waste by EPA or exhibit one or
more of the characteristics of hazardouswaste
— ignitability, corrosivity, reactivity, and/or
toxicity. [46] The hazardous chemical com-
ponent is regulated by EPA under RCRA and
the LLW component is regulated by NRC
under the AEA. Management and storage
costsarehigh and disposal optionsarelimited.
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EPA Actions

In August 1995, EPA and NRC published the
Draft Joint Guidance on the Sorage of Mixed
Low-Level Radioactiveand Hazardous\Waste.
[48] This guidance describes the applicable
regulatory requirements under both RCRA
andthe AEA, theproceduresthat aregenerally
acceptable to both NRC and EPA, and
resolves issues of concern which have been
identified to the agencies by licensees and
generators.

On November 19, 1999, EPA proposed arule
to provide increased flexibility to facilities
that manage low-level mixed waste and
naturally occurring and/or accelerator
produced radioactivematerial (NARM) mixed
with hazardous waste. The proposal aims to
reduce dual regulation of LAMW, which is
subject to RCRA and AEA. This rule is
designed to lower cost and reduce the paper-
work burden while improving or maintaining
protection of human health (including worker
exposure to radiation) and the environment.
[49]

Impact of EPA Actions

EPA intends, by rule, to increase disposal
options and reduce disposal costs for mixed
waste minimally contaminated with
radionuclides. EPA intends that improved,
affordable access to approved disposal facili-
ties will induce the thousands of generators
currently storing mixed waste to dispose of it
in ways that are more protective human
health. [50]

Spent Nuclear Fuel, High-L evdl,
and Transuranic Wastes

EPA hastheresponsibility to establish generd
environmental standards for SNF, HLW, and
TRU, and to develop regulations at specific



waste disposal sites (e.g, the WIPP repository
andtheproposed Y uccaMountainrepository).

SNF isproduced by the fission of nuclear fuel
in nuclear reactors. Although little commer-
cialy generated SNF has been reprocessed in
the United States, SNF from nuclear weapons
production reactorswas routinely reprocessed
torecover unfissioned uraniumand plutonium
for use in weapons programs. Most of this
spent fuel is currently being stored in water
pools at the reactor siteswhereit is produced.

HLW is defined by the Nuclear Waste Policy
Act of 1992 (NWPA) as “the highly radioac-
tive material resulting from the reprocessing
of spent nuclear fuel, including liquid waste
produced directly in reprocessing and any
solid material derived from such liquid waste
that contains fission products in sufficient
concentrations; and other highly radioactive
material that the Commission, consistent with
existing law, determines by rule requires
permanent isolation.” [41] HLW isamixed
waste containing radionuclides that remain
radioactive for thousands of years, aswell as
highly corrosive components, organics, and
heavy metalsthat are regulated under RCRA.
Since the 1940s and 1950s, HLW has been
stored in various liquid and solid forms in
underground tanks at the Hanford Reserva-
tion, Richland, Washington; Idaho National
Engineering and Environmental Laboratory,
Idaho Falls, Idaho; and Savannah River Site,
Aiken, South Carolina.

Most TRU wastes are contaminated items
(e.g., rags, equipment, and organic and inor-
ganic dudges) resulting from nuclear weapons
production, dismantling, and cleanup. The
radioactivecomponentsareradionuclideswith
an atomic number greater than 92, and are
created during nuclear fisson — primarily iso-
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topes of plutonium and americium. TRU is
often mixed with hazardous chemicals. Until
1970, TRU was disposed of along with low-
level waste by shallow land burial at Federd
reservations. In 1970, the AEC issued a
directive that TRU could no longer be dis-
posed of by shallow land burial. Since then,
TRU wastes have been stored at Federal
facilities in Colorado, Idaho, Nevada, New
Mexico, Ohio, South Carolina, Tennessee, and
Washington. Currently, WIPP, located in New
Mexico, is accepting defense-related TRU
waste for disposal (see WIPP section on page
26)

Spent Nuclear Fuel, High-L evel and
Transuranic Radioactive Wastes
Management and Disposal

(40 CFR Part 191)

Thisgeneraly applicablestan-
dard provides limits for the
release of radionuclides into

spent nuclear fuel, high-level
waste, and transuranic radioactive waste. It
appliesto most such wastes generated by both
commercia activities regulated by the NRC,
and defense activitiesunder thejurisdiction of
DOE (see Yucca Mountain, on page 28, for
the exception).

Legidative Authority

The AEA provides EPA broad authority to
develop generally applicable environmental
radiation standards.

The NWPA directed EPA to utilize its exist-
ing authority, pursuant to the AEA, to “pro-
mulgate generaly applicable standardsfor the
protection of the general environment from
offsitereleasesfromradioactivematerials...in
repositories’ by January 7, 1984. [41]



The Waste Isolation Pilot Plant Land With-
drawal Act (WIPP LWA) reinstated most of
the disposal standardsissued by the Agency in
1985 and remanded in 1987 (see WIPP
section on page 26). It also exempted Y ucca
Mountain from the 40 CFR Part 191 disposal
standard. [51]

Internal/External Triggers

In 1976, OMB established an interagency task
force on commercial wastes to define the
responsibility of each Federal agency involved
in HLW management. The EPA was tasked
with establishing general environmental
standards governing waste disposal activities.

Presidents Ford, Carter, and Reagan were
committed to the devel opment of a permanent
storage facility for HLW. Presidents Ford
and Carter directed EPA to develop genera
environmental standards governing releases
from nuclear waste facilities to the biosphere,
including a numerical limit on long-term
radiation releases outside the boundary of the
repository. In 1982, as the study of thisissue
progressed, President Reagan recommended
the development of temporary storage and
long-term monitored retrievable facilities to
managethesewastes until apermanent reposi-
tory becomes available.

EPA Actions

In 1978, asafirst step in responseto President
Ford's directive, EPA published a proposed
Federal guidance, Criteria for Radioactive
Waste, intended as generic guidance for stor-
age and disposal of all forms of radioactive
wastes. [52] EPA withdrew the proposal in
1981 because the many different types of
radi oactivewastes madethisgeneric approach
to disposal impractical. [53]

On September 19, 1985, EPA promulgated
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generaly applicable environmental standards
for the management and disposal of HLW,
SNF, and TRU wastes. The management
standards limit the radiation exposure of the
public from the management and storage of
these wastes prior to disposa at waste
management and disposal facilities regul ated
by the NRC. They aso limit waste emplace-
ment and storage operations at DOE disposal
facilities that are not regulated by the NRC.

The primary disposal standards are the long-
term containment requirements that limit
projected releases of radioactivity to the
accessible environment for 10,000 years after
disposal. The disposal standard also estab-
lishes six qualitative assurance requirements
(e.g., multiple barriers — both engineered and
natural to better isolate the wastes, and insti-
tutional controls) to provide additional cer-
tainty that the containment requirements will
bemet. Inaddition, the disposal standards set
limits on exposures to individual members of
the public, and separate ground water protec-
tion requirements for 1,000 years after dis-
posal. [54,55]

In 1986, severa States and environmental
groups petitioned for review of the rule
becausetheindividual protection requirements
were modeled for 1,000 years, whereas the
containment requirements were modeled for
10,000 years. Additionally, they claimed the
rule was not consistent with the underground
injection requirements of SDWA. In July
1987, the Court of Appeas remanded the
individual protection requirements(8191.15),
the ground water protection requirements
(8191.18), and the rest of 40 CFR Part191.
[56]

Thegovernment requested reinstatement of al
unchallenged sections. In September 1987,



the court reinstated the management and
storage standards but |eft the entirety of the
disposal standardsin remand.

On October 30, 1992, the WIPP LWA was
enacted. Thelaw reinstated all of the disposal
standards issued by the Agency in 1985 that
had been remanded by the court in 1987
except the individual and ground water pro-
tection requirements which were the basis of
the remand.

On December 20, 1993, EPA issued revised
individual and ground water protection stan-
dardsat 40 CFR Part 191. Thetime framefor
applicability of the individua protection
standards was increased to 10,000 years, and
the whole body/specific organ dose limits
were updated, based on morerecent methodol -
ogy?, in terms of an annual committed effec-
tive dose. The revised ground water stan-
dards require compliance with the SDWA
MCLsfor 10,000 years. [57,58]

Impact of EPA Actions

EPA has set containment, individual protec-
tion, and ground water standards for SNF,
HLW, and TRU to protect current and future
populations and the environment for at least
10,000 years after disposal. These require-
ments are complimented by six qualitative
assurance reguirements designed to provide
confidence that the standards will be met

EPA revised the risk assessment methodology used
inthe fina rule to be consistent with Federal
Guidance Report No. 11, Limiting Values of
Radionuclide Intake and Air Concentration and Dose
Conversion Factors for Inhalation, Submersion, and
Ingestion. Thelimit for doses to individuals of 25
mrem/yr to the whole body or 75 mrem/yr to any
organ, in the 1985 rule, was replaced with an annual
limit of 15 mrem/yr committed effective dose, in the
1993 final rule. [17]
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given the substantial uncertaintiesinherent in
predictions of systems performance over
10,000 years.

The promulgation of 40 CFR Part 191 set the
stagefor oneof EPA’ smost prominent regul a-
tory programsfor radioactive waste disposal —
the WIPP, constructed by DOE and regulated
by EPA, for disposal of TRU wastefrom DOE
Sites.

This standard extended the precedent first
established by the uranium and thorium mill
tailings regulations for standards requiring
design performance far into the future—inthis
case, for 10,000 years.

Deep Geologic Repositories

Since the mid to late 1940s, the Federa gov-
ernment has assumed ultimate responsibility
for the management and disposal of defense
generated radioactivewastes. The AEC began
conducting research as far back asthe mid to
late 1940s on processesto stabilize high-level
liquid wastes. Withthe support fromtheNAS,
the AEC evauated the feasibility of different
disposal media, including geol ogic repositori-
es for long-term disposal of radioactive
wastes. The 1957 NAS report recommended
naturally occurring salt formations as
promising disposal mediafor disposal of these
wastes. [59]

From 1965 to 1970, the AEC tested an aban-
doned salt mine in Lyons, Kansas to deter-
minethe safety and feasibility of handling and
storing radioactivewastein such afacility. By
1970 the AEC believed they had adequately
demonstrated the safety of the mine and
announced its preliminary selection for the
establishment of a national radioactive waste
repository. However, growing public
opposition and concerns that nearby drilling



had compromised the geol ogic integrity of the
mine prompted the AEC to withdraw this
selection and pursue other options.

At thistime, the AEC aso requested the NAS
toagainevaluatethefeasbility of disposing of
radioactive waste in salt formations, and to
advise them on long-range management of
radioactivewaste. Inthe 1970 report, Disposal
of Solid Radioactive Wastes in Bedded Salt
Deposits, the NAS concluded that salt
formations are satisfactory for long-range
disposal of radioactive waste since they are
generaly located in geologically stable areas.
The salt beds indicate an absence of flowing
fresh water that would have dissolved them.
Salt is relatively easy to mine, and salt will
eventualy “creep” and fill in mined areas and
further seal the radioactive waste. [60] Plans
for the development of the WIPP for long-
term storage of TRU waste, followed in the
next two decades.

Waste | solation Pilot Plant

(40 CFR Part 194)

Oncethedecisionto estab-
lisharepository in Lyons,
Kansas, was regjected, the
U.S. Geological Survey
continued to conduct stud-
ies to identify a new site.
In 1975, at the invitation
of local officials, a salt
formation east of Carlsbad, New Mexico, was
explored. By 1979, DOE completed theinitial
environmental studiesof thesite, and in 1980,
Congress authorized construction of the
WIPP.

WIPPisDOFE's geologic repository for TRU
wastes. Itislocated on 10,240 acresof land in
asalt deposit 2,150 feet below the surface. It
was developed to store TRU and mixed
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wastes that are currently being stored on
Federal reservations across the United States.

Legidative Authority

The Department of Energy National Security
and Military Applications of Nuclear Energy
Authorization Act of 1979 provided theautho-
rization for the development of the WIPP.
Thisrepository wasto be developed to “ dem-
onstratethe safe disposal of radioactivewastes
resulting from the defense activities and
programs of the United States.” The Act aso
specified that only certain amounts and types
of defense-generated TRU could be disposed
of at the WIPP. [63]

The 1982 NWPA aso supported the use of
mined geologic repositories for the safe stor-
age and/or disposal of radioactive waste, and
established formal proceduresto evaluate and
select sitesfor geologic repositories. Based on
the criteria defined in the NWPA, DOE se-
lected the WIPP as the first potential deep
geologic repository. The NWPA also required
EPA to develop generally applicable environ-
mental standards for off-site releases from
radioactive material in repositories. [41]

The 1992 WIPP LWA effected a legidative
withdrawal of the land surrounding WIPP for
purposes of developing and building a TRU
wasterepository, and required EPA tofinalize
the generally applicable disposal standards at
40 CFR Part 191, establish aprocessto certify
that the WIPP facility was technically ade-
guate to meet the disposal standards estab-
lished at 40 CFR Part 191, and reevauatethe
WIPP every five years to determine whether it
should be recertified. [51]

Internal/External Triggers
In 1982, DOI initially withdrew the land
surrounding the WIPPfor an eight year period




for the purpose of performing initial site and
design characterization activities. In 1983,
DOl issued asecond eight-year administrative
land withdrawal for the purpose of
construction of the WIPP. The 1983 with-
drawal provided that the withdrawn area was
not authorized for use for burial or storage of
any radioactive materials. In 1991, DOI
modified the 1983 withdrawal to permit DOE
to conduct a“test phase” involving placement
of TRU wastein the WIPP, and extending the
term of the withdrawal through 1997. DOI’s
extenson was found unlawful by a U.S.
District Court. [61] The Court’s order was
upheld on appeal. [62] Congress subsequently
effected alegidative withdrawa of thisland in
perpetuity in the WIPP LWA. [51]

EPA Actions

Asdirected by WIPPLWA, EPA finalized the
generally applicablestandardsfor thedisposal
of spent nuclear fuel, transuranic, and high-
level radioactive wastes. These regulations
limit the amount of radioactive materia that
may escape from a disposal facility and pro-
tect individuals and ground water resources
from dangerouslevelsof radioactive contami-
nation (see 40 CFR Part 191 on page 23).

Next, EPA developed criteria to implement
and interpret these generic radioactive dis-
posal standards specifically for the WIPP. In
1996, EPA promulgated the “Criteria for the
Certification and Re-certification of theWaste
Isolation Pilot Plant’s (WIPP) Compliance
with the 40 CFR Part 191 Disposal Regula-
tions’ at 40 CFR Part 194. This rule
described the information DOE must submit
in any certification application and clarifies
the basis on which EPA’s WIPP compliance
determination would be made. [64]

As a companion to this rule, EPA developed
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the Compliance Application Guidance (CAG)
to “assist DOE with the preparation of any
Compliance Certification Application (CCA)
for the WIPP and, in turn, to assist in EPA’s
review of the CCA for completeness and
generally to enhance the readability and
accessibility of the CCA for EPA and public
scrutiny.” [65] The criteriawere challenged
in the Court of Appeals for the District of
Columbiaand upheld in their entirety on June
6, 1997.

DOE studied the WIPP site for adecade. The
Department conducted field studies,
laboratory tests, and computer modeling to
gain a clearer understanding of the WIPP's
ability to isolate waste. In 1996, DOE
submitted a Compliance Certification
Application (CCA) for WIPPto EPA. After
a careful review of the CCA, supplementary
materials, and additional information, on May
13, 1998, EPA certified that the WIPP likely
will comply with 40 CFR Part 191 as well as
other relevant environmental and public health
and safety regulations. [66]

Since TRU may be either aradioactive waste
or a mixed radioactive and chemical waste,
DOE was required to obtain a RCRA Permit
(40 CFR Parts 264 and 270) for disposal of
hazardous wastes from the New Mexico
Environment Department (NMED). NMED
granted aHazardous Waste Facility Permit for
the WIPP in October 1999, specifying the
conditions under which DOE may dispose of
mixed radioactive and chemical waste in the
WIPP. The WIPP received its first shipment
of TRU radioactive waste in March 1999.
EPA will continue to regulate the WIPP,
through inspections, recertification, and other
actions, through the operational phase(i.e., as
long as DOE is emplacing waste in the
repository — about 35-40 years).



Impact of EPA Actions
TheWIPPisboththenation’ sand theworld’'s
first facility certified for the deep geological
disposal of TRU waste.

The WIPP provides a long-term disposal
facility for TRU waste that is temporarily
stored at Federal facilities. Most of the waste
proposed for disposal at the WIPP will be
generated in the future as nuclear weaponsare
disassembl ed.

Yucca Mountain, Nevada
(40 CFR Part 197)

RADIOACTIVE
MATERIALS

In 1980, DOE performed
an analysis of disposal
aternatives for spent
nuclear fuel and high-
level waste. This study
evaluated possible dis-
posal options, including gection into space,
elimination by transmutation to other
elements, disposal in polar ice sheets, engi-
neered disposal in adeep geologic repository,
and buria in the ocean floor. Disposal in a
deep geologic repository wasdetermined to be
the safest option.

Legidative Authority

The NWPA of 1982 provides DOE the
responsibility of siting, building, and operat-
ing adeep geologic repository for the disposal
of HLW and SNF. It directs EPA to "by rule
promulgate generally applicable standardsfor
protection of the general environment from
offsite releases of radioactive materia in
repositories.” NRC is required to license
DOE to operate arepository that meetsEPA’s
standards and all other relevant requirements.
[41]

In 1987, Congress enacted the NWPAA that
directed DOE to consider Y uccaMountain as
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the primary site for the first HLW and SNF
repository in the United States and to phase
out activities at other potentia sites. [69]

The WIPP LWA of 1992 reinstated most of
EPA’sgenerally applicabledisposal standards
at 40 CFR Part 191, and exempted Y ucca
Mountain from those disposal standards. [51]

The Energy Policy Act of 1992 (EnPA)
directed EPA to “promulgate, by rule, public
health and safety standards for protection of
the public from releases from radioactive
materials stored or disposed of in the reposi-
tory at the Yucca Mountain site.” EPA was
required to contract with NAS to conduct a
study and make recommendations on the
suitability of Yucca Mountain as a disposal
site. EPA’sstandardswere to be “based upon
and consistent with the findings and recom-
mendations of the NAS,” and “shall prescribe
themaximum annual effectivedoseequivalent
of individual members of the public.” [70]

Internal/External Triggers

A process for the selection of potential sites
for disposal of HLW and SNF was established
in the 1982 Nuclear Waste Policy Act. DOE
was given the responsibility for conducting
the siting process. The first steps were to
identify potentially acceptable sites and de-
velop general guidelines for siting reposito-
ries. In February 1983, DOE identified nine
sitesin six States as potentially acceptable for
the first deep geologic repository. Yucca
Mountain was one of those sites. [67] After
further consideration and environmental
assessment, DOE determined that three sites,
Yucca Mountain, Nevada;, Deaf Smith
County, Texas;, and Hanford, Washington,
were suitablefor devel opment asrepositories.
[68]




The 1987 Nuclear Waste Policy Act Amend-
ments (NWPAA) directed DOE to study only
one candidate site, Y ucca Mountain, Nevada,
asthe primary location for the first HLW and
SNF deep geologic repository in the United
States. Itislocated about 100 milesnorthwest
of Las Vegas on Federally owned land on the
western edge of the DOE’s Nevada Test Site.

EPA is responsible for developing site-spe-
cific radiation protection standards and DOE
is responsible for the construction, manage-
ment, and operation of the facility. Since
about 90% of the waste proposed for disposal
iscommercially generated, with theremainder
coming from defense programs, NRC is
responsible for implementing the EPA stan-
dard.

EPA Actions

To better understand the technical aspects of
Yucca Mountain, EPA conducted extensive
information gathering activities and analyses.
Theseactivitiesincluded contracting with the
NAS Committee on Radioactive Waste Man-
agement to conduct the study and make rec-
ommendations on the suitability of Yucca
Mountain asadisposal site, asrequired by the
EnPA. The NAS completed the study and
published the report, Technical Bases for
Yucca Mountain Sandards. [71] EPA
solicited comments on this report from stake-
holders and the scientific community, had
technical discussionswith NRC and DOE and
its scientists, and worked with the President’ s
Office of Science and Technology Policy. In
addition, other Federal agencies' actions, other
countries regulations, and guidance from
national and international organizations were
considered. Based on the NASreport and the
information received from the public, EPA
proposed "Environmental Radiation Protec-
tion Standards for Y ucca Mountain, Nevada'
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on August 27, 1999. [72,73]

Impact of EPA Actions

If approved, Yucca Mountain will be the
nation’ sfirst deep geological disposal facility
for the permanent disposal of HLW and SNF.




Environmental Standards

Animportant activity of the national radiation
protection program has been the devel opment
of national standards and regulations to
protect the general public from exposure to
radiation in the environment. The environ-
mental statutes discussed below apply to
both chemical and radioactive contaminants.

Drinking Water
(40 CFR Part 141)

Through the 1960s,
both surface water and
groundwater had gener-
aly degraded to the
point that drinking
water quality was be-
coming compromisedin
the United States — par-
ticularly in heavily populated urban areas. In
1960, the FRC, for the first time, established
drinking water guidelines for selected
radionuclides, including Ra-226, 1-131, Sr-90,
and Sr-89. The U.S. Public Health Service
(PHS) established drinking water standards
for these same radionuclides in 1962. In
1976, EPA revised these standards and
developed drinking water standards for a host
of other radionuclides under the authority of
the Safe Drinking Water Act (SDWA).
Through SDWA, Congress intended to
improve the quality of drinking water and
throughout the United States and prevent its
further contamination.

&

Radionuclides Other than Radon

Leqgidative Authority
The Public Health Service Act, asamended in
1974 by SDWA, required EPA to establish
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primary drinking water standardsfor contami-
nants in public water systems. EPA was
directed to set protective limits on drinking
water contaminants that water systems can
achieve using the best available technology;
set water-testing schedules and methods that
water systems must follow; and establish
acceptable techniques for treating contami-
nated water. [ 75]

SDWA, as amended in 1986, declared the
1976 interim standards to be final National
Primary Drinking Water Regulations
(NPDWRS), required EPA to set Maximum
Contaminant Level Goals (MCLGs) and
MCLs', and directed EPA to develop
procedures to assure drinking water supplies
dependably comply with the MCLs. The
standards were to be promulgated for 83
contaminants, including two additional
radionuclides, uranium and radon, which may
causeadverse health effectsin humansand are
known to occur in public water systems.

SDWA, asamended in 1996, directed EPA to
withdraw the proposed MCL for radon due to
a controversy over the cost-benefit basis for
the proposed standard; required the NAS to
conduct a forma study of the issue; and
required assurance that any revised drinking
water standards will maintain or increase
public health protection. These amendments
also provide for a cost-benefit analysis when
publishing a proposa for new NPDWRs
pursuant to SDWA section 1412(b)(6).

* MCLGs are non-enforceable health based goals, set
where no anticipated health effects would occur, with
an ample margin of safety. For known carcinogens,
the MCLG is set at zero, the assumption is that any
exposure could present a cancer risk. MCLsare
legally enforceable standards set as close to the
MCLGs as possible, considering cost and technical
feasibility.



Internal/External Triggers

Although radium may occasionally be found
in surface water due to man’s activities, it is
usually found in groundwater where it is the
result of geological conditions. In contrast to
radium, man-made radioactivity is ubiquitous
in surface water because of fallout radio-
activity from nuclear weapons testing. In
some localities radioactivity in surface or
groundwater may be increased by small re-
leases from nuclear facilities, hospitals, and
scientific and industrial users of radioactive
materials. EPA recognizesthat, for both man-
made and naturally occurring radioactivity, a
widerangeof both controllableand uncontrol-
|able sources can influence the concentrations
of radioactivity in water served by public
water systems. Regulation of these contami-
nants under the authority of SDWA provides
protection of human health from the harmful
effects of exposure to radiation in drinking
water. [74]

EPA Actions

In 1976, EPA established National Interim
Primary Drinking Water Regulations
(NIPDWRs) that included interim limits for
the following categories of radionuclides:
radium-226 and radium-228 combined at 5
pCi/l, gross alphaemittersat 15 pCi/l, and al
beta particles and photon emitters (referred to
as “man-made” radionuclides) at atotal dose
equivalent of 4 mrem/yr to any organ or the
whole body. Standards for uranium and
radium were not developed at this time since
the Agency did not have sufficient health and
occurrence data to establish standards. [ 76]

The NIPDWRs became final NPDWRSs under
the 1986 amendments to SDWA.

In 1986, EPA also published an Advanced
Notice of Proposed Rulemaking (ANPRM)
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requesting additional information and
comments on radionuclide contaminants in
drinking water.

In 1991, EPA proposed arevision to the 1986
NPDWRSs, including separate MCLs for
radium-226 and radium-228; new standards
for radon-222 and uranium; and revised
standards for the gross alpha emitters and
beta and photon emitters. The proposed limit
for uranium was based on toxicity to the
kidney as well as consideration of the cancer
risk it poses. This proposed regulation aso
included monitoring, reporting, and public
notification requirements. [ 77]

In 1996, the U.S. District Court for the Dis-
trict of Oregon issued an order that directed
EPA, by November 2000, to either finalizethe
1991 proposed radiation standards; stete its
reasons for not taking final action; or develop
revised standards. The Court also directed
EPA to establish afina standard for uranium
by November 2000.

In 1999, EPA released Cancer Risk Coeffi-
cients for Environmental Exposure to
Radionuclides, providing dose and risk data
for each radionuclide based on updated scien-
tific data. These values have been used to
update the MCLs promulgated in 1986. In
April 2000, EPA proposed revised NPDWRs
which would result in the same or greater
level of human health protection. [78]

Impact of EPA Actions

These drinking water standards replace those
set by the PHS1n 1962, setting legal limitson
the levels of radionuclide contaminants in
drinking water. The MCLGs reflect the level
that is protective of human health; the MCLs
reflect the level that water systems can
achieveusing current technology. Theserules




set water-testing schedules and methods, and
li st acceptabl etechniquesfor treating contami-
nated water.

As described in Protecting the Nation's
Groundwater: EPA’s Strategy for the 1990s:
The Final Report of the EPA Ground-Water
Task Force, EPA will use MCLs as reference
points when the groundwater in question is a
potential source of drinking water. [81]

Radon

Legidative Authority
See above (page 30).

Internal/External Triggers

National and international scientific organiza-
tions have concluded that radon causes lung
cancer in humans. According to the NAS,
breathing indoor radon in homesis estimated
to cause about 15,000 to 22,000 lung cancer
deaths each year in the United States. [22]
That makes radon in indoor air the second
leading cause of lung cancer in the United
States after cigarette smoking. In most cases,
radon in soil under homes is the biggest
source of exposure and radon from tap water
is a small source of radon in indoor air,
generally contributing about 1-2 percent of the
total radon exposure from indoor air. In a
second report in 1999, Risk Assessment of
Radon in Drinking Water, the NAS estimated
that lung cancer accountsfor about 89 percent
of thefatal cancersresulting from exposureto
radon released fromwater intoindoor air. The
remaining fatal cancers, primarily stomach
cancer, result from ingestion of radon in
water. [79] Based on this report and other
updated information, EPA estimates that
uncontrolledlevelsof radonin publicdrinking
water supplies cause 168 fatal cancers each
year in the United States.
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EPA Actions

In November 1999, EPA proposed new regu-
lations to protect people from exposure to
radon. The proposed regulationswill provide
the States flexibility in how to limit the
public’s exposure to radon by focusing their
effortson the greatest public heath risksfrom
radon - those in indoor air - while also
reducing the highest risks from radon in
drinking water. SDWA provides a unique
framework for amulti-mediaapproach, andis
intended to promoteamore cost-effectiveway
to reduce the greatest risks from radon. The
proposed rule appliesto al community water
systems (CWSs) that use groundwater or
mixed ground and surface waters. [80]

The multi-media approach is based in part on
the goals, program strategies, experience, and
successes of existing national and State pro-
grams working to achieve indoor radon risk
reduction through voluntary public action.
Given the much greater potentia for risk
reduction in indoor air, EPA expects that
greater overall risk reduction will result from
this proposal than from an approach that
solely addresses radon in community drinking
water supplies.

Impact of EPA Actions

Once finalized, this rule would limit the
public’s exposure to radon by reducing the
greatest public health risksfrom radon—those
in air —while also reducing the greatest risks
from radon in water.

The proposed radon in drinking water rule is
one of EPA’s first multi-media rules, and
presents a unique multi-media risk manage-
ment approach.



Hazardous Air Pollutants

Radionuclides are emitted
into the air from many
sources, including nuclear
power plants, facilities

relating to the nuclear fuel

cycle, national defense

facilities, research and
development laboratories, medical facilities,
industrial users, some mining and milling
operations, and fossil fuel combustion plants.
The CAAA of 1977, for the first time,

provided EPA the specific authority to limit
radionuclide emissions to the air.

Legidative Authority

Section 122 of the CAA Amendmentsof 1977
directed EPA to review al relevant informa-
tion and determine whether emissions of
radioactive pollutants will cause or contribute
to air pollution that may reasonably by antici-
pated to endanger public health. Section 112
of the CAA required EPA to publish and
periodically revisealist of HAPsthat cause or
contribute to an increase in mortality or
serious illness and to which no national
ambient air quality standard apply. Under
Section 112(b), EPA was directed to publish
regulations establishing NESHAPs for each
lissed HAP. The EPA was required to
“establish such standards at the level that in
his judgement provides an ample margin of
safety to protect public health.” [82]

Internal/External Triggers

On December 27, 1979, EPA added
radionuclides to the list of HAPs under the
CAA.[31] Amongtheradionuclidesincluded
were those defined by the AEA as source
material, specid nuclear materid, and by-
product materias as well as TENORM. In
accordance with the requirements of Sections
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122 and 112 of the CAA, EPA found that
exposureto radionuclidesincreasestherisk of
human cancer and genetic damage. Also, the
Agency found that emission data indicate
radionuclides are released into ar from
thousands of sources. Based on this
information, EPA concluded that emissionsof
radionuclides may reasonably be anticipated
to endanger public hedth, and that
radionuclides constitute HAPs within the
meaning of the CAA.

EPA Actions

In 1983, EPA proposed NESHAPs for
elemental phosphorus plants, DOE facilities,
NRC-licensed facilitiesand non-DOE Federal
facilities, and underground uranium mines.
Simultaneoudly, the Agency proposed deci-
sions not to regulate coal-fired boilers, the
phosphate industry, other extraction indus-
tries, uranium fuel cycle facilities, uranium
mill tailings, high-level radioactive waste
facilities, and low-energy accelerators. [83]
These standards were finalized in 1985.
[84,85] A new standard for uranium mill sites
was promulgated in 1986. [86]

Vinyl Chloride Decision

In July 1987, the U.S. Court of Appeals for
the District of Columbia remanded the vinyl
chloride NESHAP. The Court found that
costs and technological feasibility had been
improperly considered in setting the standard.
According to Section 112 of the CAA, the
Administrator is first required to make a
determination based exclusively on risk to
health. In light of that decision, EPA
concluded the radiological NESHAPs should
be reconsidered. The Court agreed, and on
December 8, 1987, granted EPA’smotion for
avoluntary remand.

The Court, in the vinyl chloride decision,



established a two-step process to establish a
safelevel under Section 112 of the Act. Firgt,
it said, “the Agency must determine the level
of emissions considered ‘ safe or acceptable,’
without regard to control costs.” Second, the
Agency must achieve an ample “margin of
safety” — considering both cost and tech-
nology. This approach was first expressed in
the NESHAPfor benzene, and became known
asthe “benzene policy.”

For the first step, to determine “safe or
acceptable,” the Agency compared risksfrom
many different sources, evaluated risks
accepted in other Agency programs (e.g.,
Superfund and drinking water), and accepted
public comments. EPA aso considered
several measures of risk including individual
exposure, population exposure, numbers of
people in various risk ranges, and non-fatal
health effects. = EPA defined “safe or
acceptable’ as:

e Anindividual lifetimerisk of no great-
er than approximately 1 in 10,000 of
contracting fatal cancer;

e The maority of people within 80 km
of the facility at a less than 1 in
1,000,000 lifetime risk; and

e A smal total estimated number of
cases of death or disease.

The second step, an “ample margin of safety,”
involves establishing the actual level of public
protection. It must be at least as protective as
the level determined to be “safe” in step one.
EPA defined the factors to be considered in
setting an “ample margin of safety” to be:

e Costs and economic impacts of con-
trols,

Technological feasibility,
e Uncertainties, and
» Any other relevant factors.

All subsequent radionuclide NESHAPs have
been promulgated through this process. These
individual and population risk criteria (10
and 10° lifetime risk) correspond to the
bounds of acceptable risk employed for all
carcinogens, chemical or radioactive, by the
Agency in its drinking water, Superfund, and
CAA programs.

Radionuclide NESHAPs

On December 15, 1989, EPA published
NESHAPs for eight radionuclide source
categories, covering an estimated 6,300
sources. The revised rules were more
prescriptive, based primarily on the decision-
making framework outlined in the vinyl
chloride decision and the benzene policy.
They included radionuclide emissions other
than radon from DOE facilities; NRC-
licensees and non-DOE Federal facilities;
elemental phosphorusplants; radon emissions
from underground uranium mines, DOE
facilities; phosphogypsum stacks; inactive
uranium mill tailings facilities; and operating
mill tailings facilities. [36]

Legal Actions

Eleven parties, primarily representing the
regulated community, sued EPA during the
development of the radionuclide NESHAPs
promulgated in 1989. Several environmental
organizations sued EPA over theleve it chose
as a benchmark for acceptable risk.

The NRC and the Nationa Institutes of
Health (NIH) petitioned for reconsideration of
the NESHAP for NRC-licensed facilities, on



thebasisthat thisregulation duplicated NRC' s
regulatory program. However, NRC did not
have data from these facilities to verify the
emissions, and did not constrain emissions
below the EPA limit. Between 1992 and
1996, EPA evauated the NRC program at
thousands of facilities. Based on the data
collected, EPA concluded that radionuclide
emissions from NRC- and Agreement State-
licensees did not exceed the 10 mrem/yr
standard established in the NESHAP. NRC
issued a“ constraint rule” that required licens-
eesto maintain emissionsbelow that standard.
EPA found that NRC'’s regulatory program
protects the public health to a safe level with
an ample margin of safety and the NESHAP
regulating air emissions from NRC-licensees
was rescinded on December 30, 1996. [87]

EPA was aso petitioned by The Fertilizer
Institute (TFI), Consolidated Minerds, Inc.
(CMI), and U.S. Gypsum Co. (USG) to recon-
sider the portion of the NESHAP for
phosphogypsum that required disposal into
stacks or mines, thereby preventing any alter-
native uses of the material. EPA received
more information on the proposed uses of
phosphogypsum and on June 3, 1992, revised
the rule to provide for limited uses for both
agriculture, research and devel opment, and other
aternative uses on a case-by-case basis. [88]

EPA was petitioned by the NRC and industry
stating that the operating uranium mills
NESHAP overlapped EPA’s uranium fuel
cyclestandard at 40 CFR Part 192, resultingin
duplicative, burdensome regulations. EPA
amended 40 CFR Part 192 to incorporate the
additional requirements defined in the
NESHAP, the NRC incorporated the
additional requirements into its regulations,
and this NESHAP was withdrawn (see the
Uranium and Thorium Mill Tailings section
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on page 17). [37]

Impact of EPA Actions

These NESHAP standards limited rel eases of
radionuclides from a variety of sources,
protecting people and the environment from
the harmful effects of ionizing radiation,
including an increased risk of human cancer
and genetic damage.

Radionuclides in air were regulated for the
first time under a legislative authority other
than that provided by the AEA. This meant
that States and localities could set standards
more stringent than the NRC standards;
citizens could sue the government to provide
and enforce standards; and policiesfor devel-
opment of standards for radioactive materials
could be established consistent with standards
for the regulation of chemicals.

The vinyl chloride decision provided the
decision-making framework for theNESHAPs
independent of, yet consistent with, the risk
management approach adopted by many
EPA’ s programs.

Technologically Enhanced
Naturally Occurring
Radioactive Materials

Over the past 20 years,
EPA and other Federal and
State agencies, industries,
and other organizations
have identified an array of
naturally occurring
materials that, because of
human activity, may present aradiation hazard
to people and the environment. These
materials are known as technologically en-
hanced naturally occurring radioactive



materials, or TENORM.> In general terms,
TENORM is material containing
radionuclides that are present naturaly in
rocks, soils, water, and minerals and that have
become concentrated and/or exposed to the
accessible environment as a result of human
activities such as manufacturing, water treat-
ment, or mining operations. The NAS defines
TENORM as “any naturaly occurring
material not subject to regulation under the
Atomic Energy Act whose radionuclide
concentrations or potential for human
exposure have been increased above levels
encountered in the natural state by human
activities.” [89] Much TENORM contains
only trace amounts of radiation and is part of
our everyday landscape. Some TENORM,
however, containsvery high concentrations of
radionuclides that can produce harmful
exposure levels. EPA is concerned about
TENORM because of this potential for
harmful exposure to humans and the
environment.

Theradionuclideradium-226, adecay product
of uranium and thorium with aradiation decay
half-life of 1,600 years, iscommonly foundin
TENORM materials and wastes and is the
principal source of radiation doses to humans
from natural surroundings. While normally
occurring in soils of the United States at
concentrations ranging from less than 1 to
dlightly more than 4 picocuries per gram
(pCilg, where picocuries are a measure of
radiation content in a material), Radium-226
in TENORM materials can occur in
concentrations ranging from undetectable

® Before 1998, the term used for these materials was
“Naturally Occurring Radioactive Materials’
(NORM). Based on more current industry and
regulatory practice, the term “TENORM” now is
considered more appropriate. TENORM is used
throughout this report.
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amounts to as much as severa hundred
thousand pCi/g. In comparison, EPA has
issued guidance that recommends that
radioactively contaminated soils should be
cleaned up so remnant radium concentrations
are 5 pCi/g or less. Thislevel would provide
for a reasonably reduced risk from long term
exposure. [90,91] Total amounts of
TENORM wastes produced in the United
States annually may be in excess of 1 billion
tons.

Environmental Regulations

Legidative Authority

The CAA provides EPA the authority to set
NESHAPs at 40 CFR Part 61. This authority
appliesto any TENORM sources specified by
EPA that engage in activities resulting in
emissions of a hazardous air pollutant into
ambient air. [82]

The SDWA provides EPA the authority to set
standards for radioactivity in community
drinking water systems at 40 CFR Part 141.
This authority applies to al TENORM,; the
principal concern is radium, but may aso
include uranium. [75]

The CWA provides EPA the authority to
protect the waters of the United States (e.g.,
rivers, lakes, and wetlands) from pollution.
The CWA is implemented through the
National Pollutant Discharge Elimination
System (NPDES). This system requires all
pollutant discharges to the waters of the
United Statesto comply with certain pollutant
discharge criteria.  EPA has the authority
under the CWA to regulate non-AEA
radioactive materials (e.g., TENORM). [95]

CERCLA provides broad Federal authority to
respond directly to releases or threatened



releases of hazardous substances that may
endanger public health or the environment,
and to assure permanent cleanup of contami-
nated sites listed on the NPL. Radionuclides
are considered hazardous substances under
CERCLA by virtue of their listing as HAPs
under the CAA, and are treated the same as
any other carcinogen under Superfund
regulations. Although CERCLA excludes
source, byproduct, or special nuclear materias
from the definition of “release,” TENORM is
subject to CERCLA. [96]

RCRA applies to active and future facilities,
and provides EPA the authority to regulate
hazardous wastes from "cradle-to-grave,”
including minimization, generation, trans-
portation, treatment, storage, and disposal.
RCRA  exempts solid waste, including
TENORM produced, from the extraction,
beneficiation, and processing of ores and
minerals(Bevill exclusion) and oilfield wastes
from regulation as hazardous wastes.
Additionally, source, special nuclear, or
byproduct material as defined by the AEA of
1954 as amended, are exempt. [47]

Internal/External Triggers

In 1978 and 1983, the Conference of
Radiation Control Program Directors
(CRCPD) published reports titled Natural
Radioactivity Contamination Problems,
Numbersland 2, providing recommendatio-
ns for the protection of public health from
exposureto TENORM. These reportsrecom-
mended that EPA study the risk assessment
and management of TENORM. [92,93]

The issue was further highlighted by the
following two events:

* In 1986, significant levels of radioac-
tivity were found at the Street facility
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in Mississippi. This facility removed
scae and residue from savaged
oilfield equipment for Chevron and
Shell Oil Co°  Street and its
employeesfiled asuit against Chevron
aleging personal injury and property
damage resulting from the company’ s
“failures to conduct reasonable
inspections of the equipment and to
warn the employees of the associated
dangers.” The Federal District Court
found Chevron liable for damages to
workers at the facility. [94]

* Followingthe discovery of TENORM
at the Street facility, playground
equipment and fences were found to
be contaminated with TENORM at a
number of locationsin Mississippi and
Louisiana. This equipment was made
from oilfield equipment donated by
the industry. [94]

Finally, as directed by Congress, EPA
contracted with the NAS for acomprehensive
review of guidance and regul ations, devel oped
by regulatory and advisory organizations, for
indoor radon and other sources of TENORM.
The 1999 NAS study found Federal and State
organizations used the same scientific and
technical information asthebasisfor their risk
estimates. The differences in individual
organizations numerical guidelines, which
may vary significantly, were attributed to
different risk management strategies and
organizational missions. [89]

EPA Actions

EPA initiated studies in the 1970s to assess
the risk to human health and the environment
from industrial releases of TENORM. EPA

® Shell settled its claims prior to trial.



began with an evaluation of mining, milling,
and smelting operations since they processed
large quantities of ore, and there was little
information about how these activitiesrelease
radioactive emissions. EPA continued the
evaluation of other NORM producing
industries, and developed the following
regulations under CAA, SDWA, CWA, and
CERCLA to control exposures to these low
levels of radiation.

Clean Air Act

In 1989, EPA promulgated the NESHAPs for
radionuclides including four standards for
releases of TENORM from both surface and
underground mines as well as the production
of phosphoric acid asfollows:

Elemental Phosphorus Facilities— To gain a
better understanding of TENORM releases,
EPA conducted extensiveradiol ogical surveys
of airborne releases at three elemental
phosphorus plants: FMC Thermal Processing
Plant, Pocatello, Idaho; Stauffer Elemental
Phosphorus Plant, Silver Bow, Montana; and
Monsanto Company Plant, Columbia,
Tennessee. The significant releases of radio-
nuclides for thisindustry were polonium-210
and lead-210 that were volatilized by the high
temperatures in the calciner stacks. [97] Al-
though significant amounts of radium were
contained in the slag, the radon emanation
rate was very low since the radium was
encapsulated. However, thegammaexposure
was found to be fifteen times that of back-
ground. [98,99] The NESHAP standard,
promulgated in 1989, regulatespolonium-210
emissions from elemental phosphorus plants.
[36] No separate standard was promulgated
for lead-210 sincecontrol of polonium ensures
control of lead as well. Gamma radiation is
not regulated sinceit isnot considered aHAP
under the CAA.
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Phosphogypsum Stacks— Phosphogypsum is
theprimary byproduct generated from thewet-
acid process of producing phosphoricacid. To
protect human and environmental health, the
EPA required the placement of
phosphogypsumwastesinisolated “ stacks” or
piles. There are about sixty-three
phosphogypsum stacks in the United States,
ranging in sizefrom 2 to amost 300 hectares,
and from 3 to about 60 meters high. After an
extensive study, EPA found that the radon
released from the stacks present low levels of
risk to millions of people. Subsequently, a
NESHAP standard was promulgated to
regulate radon emissions from
phosphogypsum stacks. [34]

Surface Uranium Mines — Until the early
1960s, uranium was commonly mined in open
pit mines from ore deposits near the surface.
During this process, the topsoil (overburden)
is piled on land beside the pit and saved for
reclamation. Thelarge surfaceareacreated by
the pit and overburden, both of which contain
elevated levelsof radium, allowed higher than
normal radon emissionsto bereleased into the
atmosphere. In 1988, EPA surveyed two
active mines in Texas and Wyoming and 25
inactive mines in Arizona, New Mexico,
Colorado, South Dakota, Texas, and
Wyoming and determined health risk to be
very low. Since these mines were already
regulated by State and Federa mine
reclamation laws and there was no reason to
believe that new mines would be constructed
since the industry was depressed, EPA
decided not to set a NESHAP regulating
emissions from surface mines. [36]

Underground Uranium Mines — EPA
conducted a dite-by-site assessment of
operating or operable underground uranium
mines, and found that the risk to nearby



individuals from exposure to the radon
emissions from mine vents, in some cases,
may be relatively high. The 1989 NESHAP
regulates radon emissions from underground
uranium mines. [83]

Safe Drinking Water Act

Water used for municipal purposes comes
from lakes, streams, reservoirs, and aquifers
that contain varying amounts of naturaly
occurring radionuclides. This water is
generally treated to ensure its safety. The
sludge generated from the treatment process
may contain elevated levels of TENORM.
EPA has developed a draft document,
Suggested Guidelines for Disposal of
Drinking Water Treatment Wastes Containing
Radioactivity, to provide assistance to drink-
ing water treatment facilities for the disposal
of wastes resulting from the treatment of
drinkingwater. Theseguidelinesareintended
tofill thegapsin Stateregulationsfor disposal
of TENORM wastes. [99]

Clean Water Act

CWA provides EPA the authority to set
standards for liquid discharges of TENORM
from mines or mills. In 1982, EPA set
standards for releases from the production of
uranium, radium, and vanadium into surface
waters. These limits are based on “best
available control technology.” [100]

Comprehensive Environmental Response,
Compensation, and Liability Act

CERCLA addresses TENORM within the
same risk management scheme as chemicals
(see Superfund Program on page 42).

Diffuse Norm Scoping Document

In the mid-1980s to the mid-1990s, EPA
began devel oping areport to characterize and
evauate the potential risks from TENORM
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generated from avariety of common activities.
The draft report, NORM Waste Character-
ization, presented a preliminary risk
assessment, NORM waste characterization,
and generic risk assessment information for
generation, handling, disposal, and useineach
of the identified NORM sectors. This report
also summarized the literature for severa
major industrial sectors that produce NORM,
including industries EPA has previously
evaluated (discussed above) as well as the
following industries: metal mining and
processing other than uranium, oil and gas
production and processing, and geothermal
energy production. In 1999, the Agency
decided to concentrate its efforts on issuing
technical reports on one sector at atime.

Impact of EPA Actions

EPA hasdevel oped regulations, under severd
different environmental laws, limiting
TENORM releases to air and water, and
establishing cleanup goals for contaminated
soil. Theimplementation of these regulations
has protected people and the environment
from the harmful effects of ionizing radiation.

Indoor Radon Exposurein Florida

In 1975, approximately 83 percent of U.S.
phosphate rock wasmined in Florida, with the
remainder in Tennessee and several western
States. Uranium and radium-226 are present
in the phosphate ore and the overburden. The
presenceof radium-226 and itsdecay products
is a potential source of gamma exposure, but
of greater concern is exposure to radon gas.
[102]

Legislative Authority

See above (page 30).

EPA Actions

In 1975, EPA initiated a pilot study to



examine the radiological impact of living in
structures built on reclaimed phosphate land.
Thefield investigations identified high levels
of radon in some structures built on reclaimed
phosphate land in Florida when compared
with structures built on unmined land. In
September 1975, EPA informed the Governor
of Floridathat the Agency had found elevated
radon decay product levels in these homes,
noting that the primary health concern is
increased risk of lung cancer to the occupants.
The EPA recommended that “as a prudent
interim measure the start of construction of
new buildings on land reclaimed from
phosphate mining area be discouraged.”
Florida requested a follow-up investigation
and guidance from EPA. [102]

In 1978, the Florida Department of Health and
Rehabilitative Services (HRS) issued the
results of an additional study of indoor radon
and gammaradiation levelsin houses |ocated
in phosphate mining areas; this report
confirmed the earlier results reported by the
EPA.

EPA conducted a more comprehensive study,
and in February 1979 published the resultsin
Indoor Radiation Exposure Due to Radium-
226 in Florida Phosphate Lands. This report
provided an estimate of theradiation levelsin
existing structures, an evaluation of cost-
effectiveness of controls, an evaluation of the
social and economic impact of potentia
radiation protection controls, and adelineation
of the alternatives available for radiation
protection to minimize adverse risk to the
public. [103] Governor Bob Graham directed
HRS to appoint a task force to further
investigate theissue and recommend policies
to address the health risks of peopleliving on
reclaimed phosphate land.

Impact of EPA Actions

The three above-mentioned studies, which
examined theradiologica impactsof livingin
structures built on reclaimed phosphate land,
led to the promulgation of a new Florida
statute, which effectively changed the way
mined land is managed in the State. [103]

These were among the first studies to be
conducted to evaluate the impact of living in
structures built on reclaimed land, and they
launched the U.S. program to identify and
limit exposure of the U.S. population to
indoor radon.

The numerical level recommended for radon
in this study became the national action level
that is still in effect today (albeit expressed in
different units). [102]

Cleanup Rule

Wy,

By 1990, it was
| iy evident that the
Federal government
needed more and con-
sistent guidance for
cleaning up radioac-
tively contaminated
sites. Although clean-
up activity was ongoing in all environmental
media (e.g. soil, groundwater, air) by several
different Federal agencies, progresswasslow
due to public concerns, technical complexity,
and the lack of consistent regulations.

Legidative Authority

The Atomic Energy Act provides EPA the
broad authority to develop generally applica-
ble environmental radiation standards. [1]

CERCLA authorizes EPA to take corrective
action whenever a site has been listed on the



National Priorities List (NPL). [96] This can
occur due to contamination by any hazardous
substance, including radionuclides.

Internal/External Triggers

In the early 1990s, Senator John Glenn (D-
Ohio) held a series of hearings that high-
lighted problems experienced by EPA, DOE,
DoD, and NRC at sites contaminated with
radiation. Asan outcome, in late 1991, EPA
beganto develop a“Cleanup Rule” to reduce
the uncertainty associated with determining
the cleanup level needed to protect human
health and the environment. DOE was
committed to the rule's development and
provided funds to EPA to cover the cost of
development. Thisapproach heldthe promise
of providing a precedent for interagency
cooperation.

InMarch 1992, the Administrator of EPA and
the Chairman of NRC signed a MOU,
“Guiding Principles of EPA/NRC
Cooperation and Decisionmaking.” The god
of this MOU was to define the division of
responsibilities and to foster cooperation
between the organizations in fulfilling their
responsibilitiesto ensure protection of human
health and the environment. Principlesin the
MOU included conformance with the radia-
tion protection responsibilities set out in
Reorganization Plan No. 3, and avoiding
unnecessary, duplicative, or piecemea
regulatory requirementsfor NRC-licensees. It
wasenvisioned that thisMOU would expedite
the development of the Cleanup Rule.

EPA Actions

In 1993, EPA developed the Issues Paper on
Radiation Ste Cleanup Regulations, and
made it available for public comment. [104]
During this period, EPA sought input from
individualsactively involvedinenvironmental
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and radioactive materials management
through the establishment of a subcommittee
under the National Advisory Council on
Environmental Policy and Technology
(NACEPT) that met several timesin 1993 and
1994. Duringthelast NACEPT meeting, EPA
released an early draft of the proposed rulefor
public comment. [59] In addition, EPA
requested comments from the EPA Science
Advisory Board (SAB) concerning approaches
for devel oping and implementing the standard.

The goals of the draft proposed rule were to:
provide clear, consistent, and protective
health-based cleanup standards; promote
beneficial land uses, facilitate consistent
radiation site cleanup; be implementable; and
promote innovativetechnologies. It wasto be
applicable to all sites contaminated with
radioactive material subject tothe AEA andto
sitescovered under theauthority of CERCLA,
including the land and structures at Federal
facilities, Superfund sites, and NRC- and
Agreement State-licensees. The draft
proposed rule assumed the property would
ultimately be released to the public. It
specified an individual protection limit of 15
mrem/yr ground water standards based on the
SDWA MCLs, and provided flexibility with
respect to land use.

During the OMB review, there was
disagreement between the Federal agencieson
both the proposed level of individual
protection and the use of MCLs for ground
water protection. In December 1996, EPA
withdrew the proposed rule.

Impact of EPA Actions

NRC, DOE, and EPA each continued
development of separate regulations or
guidance for their own agencies to follow in
cleaning up sites contaminated with radioac-




tive materias.

On August 22, 1997, EPA issued an OSWER
Directive Establishment of Cleanup Levelsfor
CERCLA Sites with Radioactive Contamina-
tion. Thisdirective clarified cleanup criteria
for radiation consistent with the criteria for
hazardous chemicals. [105]

On February 12, 1998, EPA issued an
OSWER Directive, Use of Soil Cleanup
Criteriain 40 CFR Part 192 as Remediation
Goals for CERCLA Stes. This directive
addressesthe use of the soil cleanup criteriain
40 CFR Part 192 when setting remediation
goals at CERCLA sites contaminated with
radioactive materials. [106]

Superfund Program

The Superfund pro-

gram applies to con-

taminated sites listed

@ on the NPL based on

@'@ criteria for the degree

o of hazard they pose

under provisions of

the National Contingency Plan (NCP). Fifty-

five of these are Federal sites, most of which

are associated with past DOE weapons

operations. These DOE sites comprise over

98% of thetotal volume of soils contaminated

with man-made radioactive materias in the
United States. [107]

The Radiation Protection Division (RPD)
works closely with the Superfund Program to
ensure that radioactive contaminants at
Superfund sites are addressed in a protective
manner. RPD assists in two primary areas:
site-specific support, such as site monitoring
programs, analysis and interpretation of site
data, and work on emergency removal actions;
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and program-wide efforts such as develop-
ment of technical and policy guidance,
technology reviews, and training in assessing
and addressing radiological hazards.

Legidative Authority

CERCLA provides EPA broad Federa
authority to respond directly to releases or
threatened releases of hazardous substances
that may endanger public headth or the
environment, and to assure permanent cleanup
of contaminated sites listed on the NPL.
CERCLA excludes source, byproduct, or
special nuclear material from the definition of
“release.”’ [96]

Internal/External Triggers

Radionuclides are considered hazardous
substances under CERCLA by virtue of their
listing as HAPs under the CAA, and are
treated the same asany other carcinogen under
Superfund regulations. The maority of
radioactively contaminated sites (i.e., those
administered by DOE) werelisted on the NPL
in the years immediately following 1989,
when Congress mandated that DOE enter into
cleanup agreements with EPA and the States
under CERCLA.

EPA Actions

Guidance Devel opment

In 1988-1989, EPA developed Section 7 of
Superfund's Hazard Ranking System Rule,
which is the schematic for “ranking” or
placing sites on the NPL. This rule, finalized
on March 8, 1990, provided guidance for the
consistent scoring of sites contaminated with
radiation. [108]

" See 42 USC 9601(22) for definition of
“release.”



In the late 1980s and early 1990s, RPD
collaborated with Superfund in the develop-
ment of a series of documents collectively
entitted Risk Assessment Guidance for
Superfund (RAGS). [109,110,111] RAGS
provide guidance to evaluate risks to human
health and the environment from exposure to
radioactive and nonradioactive hazardous
substances at CERCLA sites. It provides
guidelines for assessing baseline risks,
devel oping preliminary remediation goal's, and
evaluating risks for remedial action alterna-
tives.

RPD also developed the Radiation Exposure
and Risk Assessment Manual: Risk Assess-
ment Using Radionuclide Sope Factors
(RERAM), which provides detailed
documentation of the methodology used by
EPA to devel op health risk assessments. [112]
These slope factors are incorporated into the
Health Effects Assessment Summary Tables
(HEAST) and are used to estimate excess
cancer risks associated with radiation
exposure at Superfund sites. [113] RERAM
was developed asa supplement to the RAGS.

When the Cleanup Rule effort stalled, RPD
continued to work with the Superfund
program to incorporate guidance for cleanup
of radioactive materiads into Superfund
guidance. Thiseffort led to the development
of the 1997 OSWER Directive Establishment
of Cleanup Levels for CERCLA Stes with
Radioactive Contamination. [105] This
guidance reaffirms that protective cleanup
criteria for radioactive contamination at
CERCLA sites are the same as those for all
other carcinogens, and specifies that 15
mrem/y satisfies these criteria.

The  Superfund Soil Screening Level
Guidance (SSLG), developed by OSWER in

1996, providesa methodology for evaluating
the risk at Superfund sites. [106] This
evaluation considers the concentration of the
hazardous contaminants present, and guidance
on the number and location of samples to be
taken to determineif cleanup is needed.

In 1998, EPA issued the directive titled Use
of Soil Cleanup Criteriain 40 CFR Part 192
as Remediation Goals for CERCLA Sites.
[106] It addressed the use of the soil cleanup
criteriain 40 CFR Part 192 as an ARAR at
Superfund sites.

The Multi-Agency Radiation Survey and Ste
Investigation Manual (MARSSIM), issued in
1997, isa multi-agency consensus document
that was developed to provideasingle Federal
basis for designing protocols to investigate,
characterize, and remediate radioactive
contaminationintheenvironment. It provides
information on how to plan, conduct, evaluate,
and document environmental radiological
surveys of surface soil and building surfaces
for demonstrating compliance with regula-
tions. [114]

On-Ste Support

RPD’s radiation laboratories, the National Air
and Radiation Environmenta Laboratory
(NAREL) in Montgomery, Alabama and the
Radiation and Indoor Environments National
Laboratory (RI&ENL) in Las Vegas, Nevada
provide on-site support for Site assessment and
characterization. The laboratories' unique fleet
of mobile radiological |aboratories and support
vehiclesprovidesamplecollection, anayses, and
comprehensive cleanup support activities. The
labs provide assistance to the Superfund and
RCRA programs, DOE, and DoD.

Impact of EPA Actions

Risks associated with exposure to chemical



and radioactive contamination have
traditionally been evaluated and managed
using different methods and risk management
criteria. RPD’s work with the Superfund
program has helped to develop a consistent
national approach to the remediation of
chemical and radioactivecontamination. This
work helped ensure that radioactive
contamination is addressed early and
consistently in the Superfund process.

The MARSSIM manual provides, for thefirst
time, a uniform approach to assessment and
verification for all Federal site
decontamination and cleanup activities
regardless of the cleanup level desired.



Emergency Response

Working closely with its partners in other
Federal agencies as well as State and local
governments, ORIA is prepared to respond to
radiological emergencies including accidents
a nuclear power plants, transportation
accidents, and deliberate acts of nuclear
terrorism.  In the event of a nuclear
emergency, EPA employs specially trained
Regional, Headquarters, and Laboratory staff,
sophisticated equipment, and mobileand fixed
laboratories to provide crucial scientific and
technical support to State and local
governments, and other Federal agencies.

EPA’s two radiological laboratories, the
Radiation and Indoor Environments National
Laboratory (R&IENL) in Las Vegas, Nevada
and the National Air and Radiation Environ-
mental Laboratory (NAREL) in Montgomery,
Alabama, provide the mgjority of the EPA
personnel and field and lab equipment in
support of a Federal response to a nuclear
emergency. Thelab’sunique fleet of mobile
radiological laboratories and support vehicles
provide the capability for on-site sample
collection, analyses, and comprehensive
cleanup support.

Legidative Authority

The AEA provides EPA the authority to
“advisethe President with respect to radiation
matters, directly or indirectly affecting health,
including guidance for al Federal agenciesin
the formulation of radiation standards and in
the establishment and executions of programs
of cooperation with the states.”

The Public Hedth Service Act (PHSA)
provides EPA: the primary responsibility
within the executive branch for the collection,

anaysis, and interpretation of data on
environmental radiation levels; the authority
to develop protective action guides; conduct
routine and special surveillance and
monitoring; and to providetechnical assistance
to the States in responding to an emergency
affecting public health.

CERCLA provides EPA a broad Federa
authority to respond directly to releases or
threatened releases of hazardous substances,
including radionuclides that may endanger
public health or the environment. CERCLA
does not apply to radiological accidents
indemnified by the Price Anderson Amend-
ments to the AEA (i.e., commercia nuclear
facilities). DoD isthelead for any response at
aDoD facility.

The Clean Water Act (Section 311) provides
EPA the authority similar to CERCLA, but
specific to navigable waterways.

Radiological Emergency
Response

This section discusses
EPA’s role in responding
to radiologica emergen-
cies, including those at
nuclear power plants as
well as lost or abandoned
Sources.

ThreeMilel dland - Emer gency Responseat
the Cross Roads

On March 28, 1979, a series of mechanical,
electrical, and human failures led to a partia
meltdown of the reactor core of the Three
Mile Island (TMI) nuclear power plant in
Harrisburg, Pennsylvania, allowing a release
of radioactive coolant to the atmosphere.



There were no injuries. This accident did
however, identify significant coordination
issues within the different Federal and State
agencies responsible for responding to a
radiological emergency, and led to acomplete
overhaul of the Federal emergency response
system. (Thisis discussed in more detal in
the Radiological Emergency Response Plan
section.)

Legidative Authority
See above (page 45).

EPA Actions

EPA played a significant role in response to
the accident at TMI, primarily by supporting
the Federa effort to characterize the
radioactive releases after the accident. EPA
assumed responsibility for off-site
environmental monitoring and analysis for
nine years. In 1988, this monitoring
responsibility was transferred to the State of
Pennsylvania.

Impact of EPA Actions

EPA’s radiation monitoring and assessment
activities provided the information needed to
assurethepublicthat therel easeof radioactive
wasminimal, and therewas no threat to public
health. EPA continued monitoring for nine
years after the accident.

Radiological Emergency Response Plan

The accident at TMI had a profound effect on
the way the Federal government responds to
radiological emergencies. Prior to TMI,
Federal agencies developed individual plans
for a response to a radiological emergency.
There was no coordinated plan or overall
organization, leading to confusion during the
response. In the aftermath of TMI, President
Carter created the Federal Emergency
Management Agency (FEMA) to lead the
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effort to reorganize the Federal emergency
response.

Legidative Authority

On July 20, 1979, President Carter issued
Executive Order 12148, transferring the
Federal lead role in off-site radiological
emergency planning and preparedness
activities from the NRC to the newly formed
FEMA. FEMA's responsibilities encompass
activities that take place beyond the
boundaries of the nuclear power plant. On-
site activities continued to be the respon-
sibility of the NRC. [115]

On September 29, 1980, President Carter
issued Executive Order 12241, directing
FEMA to develop a National Contingency
Plan.

Internal/External Triggers

As directed by President Carter, FEMA
developed aNationa Contingency Plan (NCP)
called the Federa Radiological Emergency
Response Plan (FRERP). FEMA published
the plan in November 1985, establishing an
organized, integrated response by Federa
agencies to peacetime radiological emergen-
cies in the United States. The FRERP
specified the roles and responsibilities of
Federal, State, and local government; required
Federal agencies to develop agency-specific
response plans caled the Radiologica
Emergency Response Plans (RERPs); and
provided for the Radiological Emergency
Response Team (RERT), adesignated specid
response force as the primary mechanism to
respond to nuclear emergencies.

In March 1982, FEMA issued regulations
establishing the Federal Radiological
Preparedness Coordinating Committee
(FRPCC) to coordinate all Federal



responsibilities and to assist State and local
governments in radiological emergency
planning and preparedness. [116]

There are currently 17 Federal agencies that
have a role in responding to a nuclear
emergency; the mgor players are FEMA,
NRC, DOE, DoD, and EPA.

EPA Actions

EPA’sRERP, first published in 1986, defined
EPA’ s authorities, organization, responsibili-
ties, and capabilities for responding to
radiological emergenciesin the environment.
The plan was revised in January 2000. The
current plan describes EPA’ srolein devel op-
ing and implementing training programs for
State and local officials on protective action
guides, radiation dose assessment, and
decision making and effective use of Agency
assetsin the event of anuclear accident. [117]

RERT capabilities include conducting
environmental monitoring, performing
laboratory analyses, and providing advice and
guidance on measures to protect the public.
When required, the RERT may also exercise
EPA’ s authority under the FRERP to coordi-
nate the Federal response to a nuclear emer-
gency. The RERT works with other Federal
agencies and State and local governments to
plan and participate in nuclear emergency
response exercises. Additionally, RERT
personnel  continually update their muilti-
disciplinary skills and provide training to
other organizations charged with responding
to nuclear emergencies.

EPA aso has participated in the first major
Federal radiological exercises — Full Field
Exercises (FFEs) 1 and 2. These exercises
examined the ability of Federal agencies to
support a State response to simulated nuclear
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power plant accidents.

Impact of EPA Actions

EPA is prepared to respond in the event of a
radiological emergency, and providestraining
and support to assist Statesin preparing for a
radiological emergency response.

Chernobyl - An International Incident

On April 26, 1986, unauthorized testing of
reactor number four at the Soviet Union’'s
Chernobyl nuclear power station caused it to
explode and burn, emitting large quantities of
radioactive material into the environment.

Internal/External Triggers
The White House designated EPA to lead the
Federal response to this emergency.

EPA Actions

EPA began to monitor and assessradioactivity
in the United States, based in part on daily
samples from its Environmental Radiation
Ambient Monitoring System (ERAMYS)
stations. EPA’s monitoring activities first
detected radiation from the Chernobyl power
station, at ground level onthe West Coast, one
week after the accident, well below levels
requiring protective action.

EPA aso dispatched response personnel to
Europe to monitor and assess levels of
radioactivity in the U.S. embassies.

Impact of EPA Actions

EPA’s radiation monitoring and assessment
activities provided the information needed to
assure the nation that radiation levels in the
United Statesremained below levelsrequiring
protective actions.




Lost and Abandoned Radiation Sour ces

Legidative Authority
See above (page 45).

Internal/External Triggers

The FRERPwas modified after theaccident at
Chernobyl to include responses to smaller
emergencies such as lost radiation sources or
lost radioactive materia. In the revised
FRERP, EPA was assigned Lead Federd
Agency (LFA) for coordinating the Federal
response to lost and abandoned radiological
materials. [118]

EPA Actions

EPA utilizeditsauthoritiesunder CERCLA to
respond to lost and/or abandoned radiation
sources that present an imminent danger to
public health and safety. The first of these
types of responses was conducted in 1989 at
the abandoned Radium Chemical Company
facility located in a light industrial area in
New York City. Thousands of curies of
radium were abandoned because the owner
did not have the financial capability to clean
up thefacility. EPA successfully removed all
the hazardous and radioactive material and
cleaned up the facility.

EPA responds to dozens of requests for
assistance annually from State and local
officias that discover radioactive material in
local landfills or scrap metal recycling
facilities.

Impact of EPA Actions

EPA works closely with the scrap metal
industry, States, and other Federal regulatory
agencies to identify the source of the lost or
abandoned radioactive material, and to
address the impact on humans and the
environment.

Radiological Emergency
Preparedness

Since the early
1970s, EPA has
been involved in
numerous radio-
logical emergency
preparedness ac-
tivities both nationaly and internationally.
EPA has supported State preparedness and
planning for responding to nuclear incidents
through the development of State plans and
emergency response guidance. EPA also has
participated in emergency response drills and
exercises. The most significant activities are
briefly discussed below.

Protective Action Guides

One of EPA’s most important emergency
preparedness activities is the devel opment of
Protective Action Guides (PAGs). PAGs are
projected levels of radiation at which State
and local officials should take action to pro-
tect the public from radiation exposure. They
are used by Federal, State, and local officials
with responsibility for emergency response
planning in the event of a nuclear incident.
[119]

Legidative Authority
See above (page 45).

Internal/External Triggers

In 1975, the General Services Administration
(GSA) outlined theresponsibilities of various
Federal agencies for radiological emergency
response planning. EPA was given the
responsibility to establish PAGsfor thelevels
at which protective actions should be taken by
governmental authorities to minimize the
consequencesof aradiological incident. [120]




EPA Actions

Manual of Protective Action Guides and
Protective Actions for Nuclear Incidents
This manual was developed to provide State,
local, and other officials criteriato use in the
development of their State radiological emer-
gency response plans for nuclear power reac-
tors. It provided information for both evacua-
tion and sheltering of the public during a
nuclear incident, and included PAGs for
exposure to airborne radioactive materials.
This document recognized the need for, but
did not establish, PAGs for exposure from
radioactively contaminated food or water, and
radioactive material deposited on property or
equipment. [121]

In 1980, this manual was updated. PAGsfor
an airborne plume were revised to apply to a
much broader range of situations. However,
the recommendations still applied only to
nuclear power reactors.

The Manual of Protective Action Guides and
Protective Actions for Nuclear Incidents was
revised againin 1991 after extensive consulta-
tion with all affected Federa agencies. The
new recommendations adopted lower, more
protectivevalues, and now appliedto al types
of nuclear incidents. This guidance has been
accepted by al Federal agencies and States
and applies to all nuclear sites, both Federal
(including military) or commercial, nation-
wide. [119]

PAGs for Accidents from Nuclear

Powered Satellites

After the 1978 crash Cosmos 954, the Soviet
nuclear powered satellite, in aremote part of
Canada, the U.S. became concerned about
accidentswith satellites containing radioactive
material. EPA began working with NASA to
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develop PAGsfor accidents during thelaunch
of nuclear powered satellites and took part in
the deployment of emergency response assets
during the launch of the Ulysses and Galileo
space craft. Because of the potentially wide
distribution of radionuclidesduring an aborted
launch or reentry, this effort required consid-
erable coordination between EPA and other
Federal, State, and local government agencies
and the international community.

Impact of EPA Actions

PAGs are used to guide decison makers in
determining the most prudent actionto takein
the event of a radiological emergency — no
action, seek shelter, or evacuate.

The PAGsareincorporatedinto al State plans
for responding to aradiological emergency at
anuclear power plant.

EPA was on-site during preparations for
several spacecraft launchesinvolving radioac-
tive materias, including the Cassini mission
to Saturn and the Galileo and Ulysses
missions to Jupiter. In the event of an
accident, EPA was prepared to respond.

Workingwith Inter national Organizations

Legidative Authority
See above (page 45).

Internal/External Triggers

As aresult of EPA’ s response to the accident
at the Chernobyl, the scope of the FRERP was
expanded to include responses to accidentsin
foreign countries that may impact the United
States. EPA wasassigned LFA for coordinat-
ing the Federal response foreign radiological
emergencies.




EPA Actions

EPA isworking with the International Atomic
Energy Agency (IAEA) and the Nuclear
Energy Agency (NEA) to improve the ability
to respond to nuclear accidents that have
transboundary impacts. To better prepare for
such an incident, EPA has participated in the
NEA’s International Nuclear Emergency
Exercise (INEX) series of exercises in 1995
and again in 1999.

EPA hasorganized and conducted RADEX 94
in Anchorage, Alaska in 1994 under the
auspices of the Arctic Environmental
Protection Strategy. Thisinternational exercise
involved Russia, Canada, Norway, Sweden,
Denmark, Finland, and the United States, and
examined the issues surrounding a nuclear
accident that had an impact on the Arctic
environment.

Impact of EPA Actions

EPA is better prepared to coordinate with
international organizations in the event of a
transboundary radiological emergency
response.

Counterterrorism

L egidative Authority

The U.S Palicy on Counter-Terrorism (PDD-
39), issued June 21, 1995, established how the
United States will respond to the use of
weaponsof massdestructionby terrorists. EPA
has the responsibility to provide support to the
FBI during crisis management operations and
to FEMA during consequence management
operations. EPA assistance may include threat
assessment, agent identification, hazard
detection and mitigation, environmenta
monitoring, and long-term siterestoration. [ 122]

Protection Against Unconventional Threatsto
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the Homeland and Americans Over seas (PDD-
62) issued May 22, 1998, directed EPA to
provide support to FEMA for consequence
management. EPA is further directed to
support State and local responders plan for
terrorist events, coordinate activities with key
Federa partners, and provide training to
emergency responders. [123]

Presidential Decision Directive 63, Critical
Infrastructure Protection, issued May 22,
1998, ensuresthe continuity and viability of the
United States criticd infrastructure. EPA, and
all other Federa departmentsand agencies, are
required to: develop a Critical Infrastructure
Protection Plan (CIPP) to protect its critical
infrastructure; conduct an assessment of
infrastructure vulnerabilities, and develop a
planto addressal thevulnerabilitiesinatimely
manner.

Enduring Congtitutional Government and
Continuity of Government, PDD-67, issued
October 21, 1998 directs the development of
plansand capabilitiesto assurethecontinuity of
government, at al levels, in any nationa
security dtuation that might confront the
Nation.

Internal/External Triggers

In response to the Tokyo subway sarin gas
attack in March 1995 and the bombing of the
Murrah Buildingin 1995in OklahomaCity, the
United States government increased its efforts
to combat terrorism.

EPA Actions

Because of its role in responding to terrorist
events, EPA is working closaly with the FBI
and FEMA to develop plans and procedures
that implement theinstructionscontainedinthe
Presidential guidance addressing terrorist
activities. EPA hasa so participatedinterrorist



training exercises such Mirrored Image in
preparationfor the AtlantaOlympic Gamesand
Exer cise TopOff which involved Cabinet-level
officialsin an exercise for the first time.

EPA hasbeenworking with DoD to preparefor
accidents involving nuclear weapons in their
custody and has participated in exercises such
as Diagram Jump in Sesttle, Display Select in
Virginia

Impact of EPA Actions

Asaresult of EPA’s participation in numerous
planning and preparedness work groups,
training activities, exercises and drills, and
responsestoreal events, the Agency isprepared
to coordinate effectively with our partners in
other Federa agencies as well as State and
loca governments to ensure a timely and
effective response to aradiological emergency
involving terrorist activities.

The development of PAGs has led to a
consistent national approach to protecting both
nuclear emergency response personnel and the
general public in the event of a nuclear
incident. PAGs are used by al Federa
agencies and States.

Environmental Radiation
Ambient Monitoring System

The Environmental
Radiation Ambient
Monitoring System
(ERAMS) is the na
tion's most compre-
hensve means of ac-
quiring and analyzing
environmental radiation data. ERAM S<tations
are distributed across the nation and regularly
sample the nation’ s air, precipitation, drinking
water, and milk. Station locations provide
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broad geographical and optima population
coverage. All station operators are volunteers
provided mainly by State agencies, or, in some
cases, loca governments.

Legidative Authority
See PHSA above (page 45).

Internal/External Triggers

Following the 1963 moratorium on atmo-
spheric nuclear weapons testing, the focus of
many radiological environmental monitoring
systems shifted to baseline, trend analysis, and
emergency preparedness.

EPA Actions

In 1973, EPA established ERAMS by consoli-
dating variouscomponentsof existing radiation
monitoring networks into one system. These
components included the Radiation Alert
Network, the Tritium Surveillance System, the
Interstate Carrier Drinking Water Network, and
the Pasteurized Milk Network.

ERAMS operates in either an emergency or
routine mode. During routine conditions,
samples are collected and analyzed on estab-
lished schedules, producing data that can be
used to perform baseline and trend analysis of
radioactivity in the environment. During
emergency conditions, thesampling scheduleis
accelerated to daily sampling and the data are
used to determinetheimmediateand long-term
environmental and public health impacts.

EPA compilesthe ERAMS data quarterly and
publishesit in Environmental Radiation Data
(ERD) reports.

Impact of EPA Actions

Duringitsmorethan twenty years of operation,
ERAMS has been most successful in
developing an important environmental




radi ation database, providinginformation about
weapons tests, and reporting upon significant
releases of radioactivity into the environment
such as the Chinese weapons tests of 1976 and
1977, Three Mile Idand in 1979, and the
Chernobyl incident in 1986. ERAMS wasthe
nation’ sprincipal sourceof comprehensivedata
for those events,

Data generated by ERAMS have been
published in the quarterly data-only journal
Environmental Radiation Data (ERD). Each
issue of the ERD is entered into the National
Technical Information Service (NTIS)
clearinghouse.
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Appendix A: Statutory Authorities, Executive Orders,
and Other Refer ence Documents

The mission of the radiation protection
program is derived from numerous statutory
authorities, Executive Orders, Presidentid
Decision Directives, and Federal plans. Some
of these documents, such asthe Clean Air Act,
address radioactive emissions only as part of
the much larger problem of ar pollution,
whereas other documents, such as the Waste
Isolation Pilot Plant Land Withdrawa Act,
directly address EPA’s role in the disposal of
radioactive waste. The radiation protection
program hasevolved significantly over thelast
thirty years as these documents have been
implemented. EPA’s radiation protection
authorities are briefly described below.

1944 - Public Health Service Act
(42 USC 201 et seq.)

The PHSA provides EPA with the authority to
conduct monitoring of environmentd radiation,
perform research on the environmental and
human health effects of exposure to radiation,
and providetraining and technical assistanceto
the States. Under Reorgani zation Plan No. 3 of
1970, EPA was assigned the authority of
Section 311(c)(1) todevelop, andimplement as
needed, aplanto effectively providepersonne,
equipment, medical supplies, or other Federal
resources to respond to health emergencies.

1946 - Atomic Energy Act, asamended in
1954 (42 USC 2011 et seq.)

The AEA established the Atomic Energy
Commission (AEC) to promotethe“ utilization
of atomic energy for peaceful purposes to the
maximum extent consistent with the common
defense and security and with the health and
safety of the public.” Under Reorganization
Plan No. 3, EPA was transferred the authority
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of the AEC for "establishing generaly
applicable environmental standards for the
protection of the genera environment from
radioactivematerials. Asused herein, standards
mean limits on radiation exposures or levels,
concentrations or quantities of radioactive
material, in the general environment outside
the boundaries of locations under the control of
persons possessing or using radioactive
materid." EPA aso was transferred the
authority of the Federal Radiation Council
(FRC) under the AEA to “advise the President
with respect to radiation matters, directly or
indirectly affecting health, including guidance
for all Federal agencies in the formulation of
radiation standards and in the establishment
and executions of programs of cooperation
with the states.”

1959 - EO 10831, Establishing the Federal
Radiation Council

The Federd Radiation Council (FRC) was
issued July 24, 1959, by President Eisenhower.
The FRC was composed of the Secretary of
Defense, the Secretary of Commerce, the
Secretary of Health, Education, and Welfare,
and the Chairman of the AEC. It was
established to “advise the President with
respect to radiation matters directly or
indirectly affecting health...” The Council was
given the authority to seek technical advice, in
respect of its functions, from any source it
deems appropriate. These authorities were
transferred to EPA under Reorganization Plan
No. 3, 1970.



1963 - Clean Air Act, as amended in 1970,
1977, 1990 (42 USC 7401 et seq.)

Section 122 of the CAAA of 1977 directed
EPA to review dl relevant information and
determine whether emissions of radioactive
pollutants into ambient air will cause or
contribute to air pollution that may reasonably
be anticipated to endanger public health.
Section 112 required EPA to publish and, from
time-to-time, revise a list of hazardous air
pollutants (HAPS), and to develop a program
to promulgate, implement, and enforce
emission standards for listed pollutants. The
Administrator  was directed to establish
national emission standards“at thelevel in his
judgement provides an ample margin of safety
to protect public health.” This gave EPA the
authority to develop NESHAPs for
radionuclides. In addition, the listing of
radionuclides as hazardous pollutants meant
that the emergency response requirements of
CERCLA also applied to accidental releases of
radioactive material.

Section 103 of the CAA provides EPA broad
authority to gather information, provide grants,
to conduct or promote research, and to
coordinate and accel erate training.

1972 - Marine Protection, Resear ch, and
Sanctuaries Act, asamended in 1977
(32 USC 1401 et s=q.)

The MPRSA authorizes EPA to issue permits
and promulgate regulations for disposing of
materials into the territorial waters of the
United States when it will not degrade or
endanger human health, welfare, ecologica
systems, the marine environment, or the
economy. It specifically prohibits ocean
disposal of HLW and requires a permit for any
other ocean disposal activity. Any request for
ocean disposal of LLW requires a permit that
must be gpproved by both houses of Congress.

1972 - Federal Water Pollution Control
Act, asamended by the Clean Water Act
of 1977, asamended in 1987 (33 USC 1251

et seq.)

Theprimary objectiveof the CWA istorestore
and maintain the integrity of the nation’s
waters. The CWA requiresmgor industriesto
meet performancestandardsto ensurepollution
control; charges States and Tribes with setting
specific water quality criteria appropriate for
their waters and developing pollution control
programs to meet them; provides funding to
Statesand communitiesto help them meet their
clean water infrastructure needs; and protects
valuable wetlands and other aquatic habitats
through a permitting process that ensures
development and other activitiesare conducted
in an environmentally sound manner. Section
311 of the CWA provides the Administrator
with the authority to initiate and direct
responses to any accidental releases of oil or
hazardous substances when there is a
substantial threat to the public hedth or
welfare. The NCP implements the emergency
response requirements of Section 311 of the
CWA.

1974 - Safe Drinking Water Act, as
amended in 1986, 1996
(43 USC ¢/s300f et seq.)

SDWA requires EPA to promulgate and
enforce primary standardsfor contaminantsin
public water systems, including radionuclides.
Initially, EPA wasto set interim regulationsfor
alimited group of contaminantsand later revise
those regulations and set standards for the
remaining contaminants. The 1986
amendmentsrequired EPA todevelop MCLGs
and MCLs concurrently and to finaize the
interim regulations. Under this statute EPA
may del egate program enforcement authority to
the States.



The 1996 amendments to the SDWA directed
EPA to: withdraw the proposed NPDWR,
including the proposed MCLG and MCL and
monitoring, reporting, and public notification
requirements for radon, due to the controversy
over the cost-benefit basis for the proposed
standard; arrange for the NAS to conduct a
formal study of radon in drinking water;
publish a risk reduction and cost analysis for
possible radon MCLs by February 1999,
promulgate the radon MCLG and NPDWR for
drinking water by the year 2000; develop an
aternative MCL for radon, as directed to
ensurethat any revised drinking water standard
will maintain or increase public hedth
protection; and review al drinking water
regulations every Six years.

SDWA aso provides EPA with emergency
response authority. Section 1431(a) directsthe
Agency to take the necessary actionsto protect
the public heath during emergencies that
affect public drinking water supplies.

1976 - Resour ce Conservation and
Recovery Act, asamended in 1984, 1986
(42 USC 6901 et seq.)

RCRA gives EPA the authority to regulate
hazardous waste from "cradle-to-grave." This
authority includes the minimization,
generation, transportation, treatment, storage,
and disposal of hazardous waste. RCRA aso
set forth a framework for the management of
non-hazardous solid wastes. RCRA focuses
only on active and future facilities. 1t does not
address abandoned or historical sites. Source,
speciad nuclear, or byproduct materia as
defined by the AEA is specifically excluded
from RCRA.

1978 - Uranium Mill Tailings Radiation
Control Act (42 USC 2022 et seq.)

UMTRCA amended the AEA by directing EPA
to set generdly applicable hedth and
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environmental standards to govern the
stabilization, restoration, disposal, and control
of effluents and emissions at both active and
inactive mill tailings sites.

Title| of the Act coversinactive uranium mill
talling sites, depository sites, and vicinity
properties. EPA was directed to set standards
to provide protection consistent with the
requirements of RCRA to the maximum extent
possible, and to include ground water
protection limits. DOE was directed to
implement these standardsfor thetailings piles
and the vicinity properties. Upon completion
of ste cleanup and uranium mill tailings
stabilizationwork, NRCwasdirectedtoreview
thecompleted actionsfor compliancewith EPA
standards. NRC licenses the site for perpetua
care to the State or DOE.

Title 1l of the Act covers operating uranium
processing siteslicensed by the NRC. EPA was
directed to promulgate disposal standards in
compliance with Subtitle C of the Solid Waste
Disposd Act, as amended, to be implemented
by NRC or the Agreement States. The 1993
Amendments to UMTRCA further directed
EPA to promulgate general environmental
standards for the processing, possession,
transfer, and disposal of uranium mill tailings.
NRC was required to implement these
standards at Title Il Sites.

1979 - EO 12148, Federal Emergency
M anagement

EO 12148 was issued on July 20,1979, by
President Carter in response to the accident at
the Three Mile Iand Nuclear Power Plant. It
assigned FEMA the responsibility for
developing a National Contingency Plan for
responding to accidents at nuclear power
plants. FEMA published thefirst version of the
FRERP in 1985. An updated FRERP was
published on May 1, 1996.



1980 - L ow-L evel Radioactive Waste
Policy Act, asamended in 1985
(42 USC 2021b et. seq.)

The LLRWPA requires each State to be
responsible for providing disposal capacity for
commercia LLW generated within its borders
by January 1, 1986. It encouraged States to
form regional compacts to develop new
disposal facilities. The LLRWPA was
amended in 1985 to provide States more time
to develop facilities and to provide incentives
for volume reduction of LLW.

1980 - Comprehensive Environmental
Response, Compensation, and Liability
Act, asamended, 1986, 1990

(42 USC 9601 et seq.)

CERCLA (commonly known as Superfund)
created a tax on the chemical and petroleum
industriesand provided broad Federal authority
to respond directly to releases or threatened
releases of hazardous substances, pollutants,
and contaminants that may endanger public
health or the environment. CERCLA defines
hazardous substancesby referenceto other lists.
Since the CAAA list radionuclides as
hazardous substances, they are covered by
CERCLA.

CERCLA authorizes two kinds of response
actions: short-termremoval swhereactionsmay
be taken to address releases or threatened
releases requiring prompt response; and
long-term remedia response actions that
permanently and significantly reduce the
dangers associated with releases or threats of
releases of hazardous substances that are
serious, but not immediately life threatening.
Long-term remedia response actions can only
be conducted only at siteslisted on EPA'sNPL.

Short-term remova actions (emergency
responses) may be taken at any Site at which a
release or threatened release occurs. These
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response actions are conducted in accordance
with the concept of operations contained in the
NCP (40 CFR Part 300). Section 105 of
CERCLA requires the development of the
NCP. CERCLA appliesto radiological events
at DoD and DOE facilities, but does not apply
toreleasesfrom NRC-licensed facilitiessubject
to the requirements of the Price Anderson
Amendments (Section 170) of the AEA.

1982 - Nuclear Waste Policy Act
(42 USC 10101 et seq.)

The NWPA provides the basis for the current
nationa program for the disposal of SNF and
HLW. The Act established formal procedures
to evauate and select sites for geologic
repositories, as well as procedures for the
interaction of State and Federal governments.
It provides a timetable of key milestones the
Federal agencies must meet in carrying out the
program.

The NWPA provides DOE with the
responsibility for siting, building, and operating
a deep geologic repository for the disposal of
HLW and SNF. It directs EPA to "by rule
promulgate generally applicable standards for
protection of the genera environment from
offsgte releases of radioactive material in
repositories.” NRC isrequired to license DOE
to operate a repository that meets EPA’s
standards and all other relevant requirements.

1985 - Federal Radiological Emergency
Response Plan, asrevised in 1996

The FRERP established an organized and
integrated capability for atimely, coordinated
response by Federal agenciesto assist Stateand
local governmentsasthey respond to peacetime
radiologica emergencies (e.g., nuclear power
plant accidents, | ost radioactive sources, foreign
nuclear accidents, transportation accidents,
etc.). The FRERPisan interagency agreement
that has no statutory authority of itsown. Each



signatory agency usesits own authoritieswhen
implementingaFRERPresponse. The FRERP
covers any peacetime radiological emergency
that has actua, potentia, or perceived
radiological consequences within the United
States, itsterritories, possessions, or territorial
waters and that could require aresponse by the
Federal government. The FRERP assignsEPA
asthe Lead Federal Agency (LFA) tolead and
coordinate the activities of other Federa
agenciesfor foreign radiologica accidents that
may have an impact on the United States and
for accidentsinvolving radioactivemateria that
isnot owned, licensed, or regulated by another
Federa agency.

1987 - Nuclear Waste Policy Amendments
Act (42 USC 10101 et seq.)

The NWPAA directs DOE to consider Y ucca
Mountain as the primary site for the first
geologic repository for HLW and SNF, and
prohibits DOE from conducting site specific
activities at a second site, unless authorized by
Congress. It aso requires the Secretary of
Energy to develop a report on the need for a
second repository nolater than January 1, 2010.

TheNWPAA a so established acommission to
study the need and feasibility of a monitored
retrievable storage facility.

1988 - EO 12656, Assignment of
Emergency Preparedness Responsibilities

This Executive Order, issued in November
1988, delineates the roles and responsibilities
of thevarious Federal agenciesin preparing for
and responding to national security
emergencies. These roles and responsibilities
are based on the existing statutory authorities
and capabilities of the agencies.
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1992 - Waste I solation Pilot Plant Land
Withdrawal Act, asamended in 1996
(PL 102-579)

The WIPP LWA reinstated the disposa
standards that were issued by the Agency in
1985 and remanded in 1987, except for
§191.15 and 8191.16, and directed EPA to
issue final disposal standards. It also directed
that the disposal standards at 40 CFR Part 191
would not apply to any site characterized under
section 113(a) of the NWPA (e.g., Yucca
Mountain).

This Act aso provided an extensive role for
EPA oversight of DOE activities at WIPP.
Specificaly, EPA wasrequired to: issue final
standards for disposal of spent nuclear fuel,
high-level radioactive waste, and TRU waste
(see 40 CFR Part 191 on page 23); develop
criteria  specifically for the WIPP that
implement the final disposal standards; certify
that the WIPP is in compliance with 40 CFR
191 if DOE sdtisfiesthe criteria; reevaluate the
WIPP every five years to determine whether it
should berecertified; and ensurethat the WIPP
complies with other environmental and public
health and safety regulations every two years.

The 1996 WIPP LWA Amendments (PL104-
201) dictated three mgjor items. The WIPP
LWA Amendments specified November 30,
1997 asanon-binding date for the WIPP siteto
open, pending certification by EPA that the site
meets environmental regulatory requirements,
exempted the WIPP from RCRA Land
Disposal Requirements; and withdrew
requirements in the origina Act that required
DOE to conduct underground testson-sitewith
transuranic wasteto determinewhether it could
be disposed of safely.

1992 - Energy Policy Act (PL 102-186)

Thisact requiresEPA to" promul gate standards
to ensure protection of public health from high-



level radioactive wastes in a deep geologic
repository that might be built under Yucca
Mountainin Nevada." EPA isfurther directed
to issue these site-specific public health and
safety standards, “based upon and consistent
with the findings and recommendations of the
Nationa Academy of Sciences...”

1992 - Federal Response Plan, asrevised in
1999

The FRP outlines how the Federal government
implements the Robert T. Stafford Disaster
Relief and Emergency Assistance Act to assist
State and local governments when a major
disaster or emergency (eg., a natura
catastrophe; fire, flood, or explosion,
regardless of cause; etc.) overwhelms their
ability to respond effectively to save lives;
protect public health, safety, and property; and
restore their communities. It describes the
policies, planning assumptions, concept of
operations, response and recovery actions, and
responsibilities of twenty-seven Federa
departments and agencies, including the Red
Cross, that guide Federa operations following
aPresidentia declaration of amajor disaster or
emergency.

1994 - National Oil and Hazar dous
Substances Pollution Contingency Plan
(40 CFR Part 300)

The purpose of the NCP is to provide the
organizational structure and procedures to
preparefor and respond to dischargesof oil and
releases of hazardous substances, pollutants,
and contaminants which may present an
imminent and substantial danger to public
hedlth or welfare of the United States. The
NCP provides for a national response
organization that may be activated in response
actions and specifiesthe roles and responsibil-
ities of Federal, State, and local governments.
Because radionuclides are listed as hazardous
substances in the Clean Air Act, the NCP
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appliesto releases of radioactive material.

1995 - PDD 39, U.S. Policy on Counter -
Terrorism

President Clinton issued PDD-39 on June 21,
1995. It establishes how the United States will
respond to the use of weapons of mass
destruction by terrorists. It assigns specific
preparedness and response duties to a limited
number of Federal agencies based upon their
existing statutory authorities and response
capabilities. TheFBI isthe Federd lead for the
criss management phase of a response to a
terrorist incident, and FEMA is the lead for
coordination of Federal response activities
during the consequence management phase of
theresponse. EPA hasbeen directed to provide
support to the FBI during crisis management
operations and to FEMA during consequence
management operations. EPA assistance may
include threat assessment, consultation, agent
identification, hazard detection and reduction,
environmental monitoring, decontamination,
and long-term site restoration (environmental
cleanup). It may aso include participation on
the Domestic Emergency Support Team
(DEST) and regional response team
deployment. The CTPCT coordinates all
Agency activities involving preparing for and
responding to terrorist events.

1998 - PDD 62, Protection Against
Unconventional Threatsto the Homeland
and Americans Over seas

PDD-62, issued by President Clinton on May
22, 1998, directs the establishment of an
integrated programtoincreasetheeffectiveness
of the United States in countering terrorist
threats and to prepare to manage the
consequencesof attacksagainst U.S. citizensor
infrastructure. Lead agencies, such as EPA,
designate a Senior Program Coordinator who
will coordinate this effort with the U.S
Government. This PDD complements the



directives contained in PDD-39. PDD-62 aso
requires each agency to maintain a viable
Continuity of Operations Plan and to have a
Critical Infrastructure Protection Plan (CIPP).

1998 - PDD 63, Critical Infrastructure
Protection

PDD-63 was issued by President Clinton on
May 22, 1998, to ensure the continuity and
viability of United Statescritical infrastructure.
Critical infrastructures are those physical and
cyber-based systems essential to the minimum
operations of the economy and government.
These systems are highly automated and inter-
connected, and thus are vulnerable to physical
and cyber attacks. PDD-63 required EPA and
all other Federa agenciesto: developaCIPPto
protect its critical infrastructure; conduct an
assessment of infrastructure vulnerabilities;
and develop aplanto addressall vulnerabilities
in atimely manner.
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1998 - PDD 67, Enduring Constitutional
Government and Continuity of
Government

PDD-67 was issued by President Clinton on
October 21, 1998 and directs the development
of plans and capabilities to assure the
continuity of government at all levels in any
national security situation that might confront
the nation. It assigns specific essential
functions to be performed by Federa agencies
based on existing statutory authorities and
response capabilities.
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Appendix B: Federal Agency Radiation
Responsibilities

The misson of the U.S
Environmental Protection
Agency is to protect human
health and to safeguard the
natural environment — air,
water, and land — upon
which life depends on both national and global
levels. EPA’s radiation protection
responsibilities originate from both the AEA
and related statutes, as well as the environ-
mental statutes. Under the authority of the
AEA and related statutes, EPA develops
generally applicable environmental standards
for Federd and State organizations to
incorporate into the development of their
regulations; develops regulations that
implement these standards (e.g., Criteria for
Certification and Re-Certification of WIPP
Compliance with 40 CFR 191 Disposal
Regulations); andisresponsiblefor developing
guidance for al Federal agencies in the
formulation of radiation standards and the
establishment and execution of programs of
cooperation with the States. Under the
authority of the environmental statutes, EPA
develops, implements, and enforces media
specific regulations for both chemical and
radioactive environmental pollutants.

The mission of the
Department of Energy
(DOE) is to develop and
') implement a coordinated
nationa energy policy to
ensure the availability of
adequate energy supplies
and to develop new energy sources for
domestic and commercia use. In addition,
DOE is responsible for developing,
constructing, and testing nuclear weapons for
the U.S. military; for managing low- and high-
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level radioactive wastes generated by past
nuclear weapons and research programs; and
for constructing and maintaining a repository
for civilian radioactive wastes generated by
commercial nuclear reactors. DOE developsits
own standards under the authority of the AEA
(known as DOE Orders) and isresponsible for
enforcing those as well as EPA regulations at
DOE facilities.

The misson of the U.S.
% Nuclear Regulatory
% Commission (NRC) is to
ensure adequate protection
of public health and safety,
the common defense and
security, and the environment in the use of
certain radioactive materias in the United
States. TheNRC licensescommercia facilities
including nuclear power reactors; non-power
research, test, and training reactors; fuel cycle
facilities; medical, academic, and industrial
uses of nuclear materias, and the transport,
storage, and disposal of nuclear materials and
waste.

Under the authority of the AEA, NRC is
responsiblefor devel oping, implementing, and
enforcing NRC licensing criteria, EPA
standards and regulations, and other Federal
regulations at these facilities.

The Federa Emergency
Management Agency
(FEMA) is responsible for
5y planning for and respond-
ing to al types of disasters

— in the United States,
including nuclear incidents. EPA, through its
Emergency Response Team, is one of several
agencies providing guidance and coordination




to the FEMA activities.

The Department of Health
and Human Services
(DHHS) is the principal
agency for protecting the
hedlth of al Americansand
providing essential human
services. The Food and
Drug Administration (FDA) assures the safety
of foods and cosmetics, pharmaceuticas,
biologica products, and medical devices. Itis
responsible for setting policy for health care
and the use of radiation in the healing arts.

The mission of the Depart-
~ ment of Defense (DoD) isto

protect the security of the
United States. DoD is
e safe handling and storage of
nuclear weapons and other military uses of
nuclear energy.

The Department of Trans-

g, POTtEtion (DOT) is respon-
& . sible for the coordinated
Q Z national  transportation

policy. It proposes trans-

9 /<" portation legislation,

OS7a7es oF N

coordinates transportation
issues with other concerned agencies, and
provides technical assistance to States and
cities in support of transportation programs.
DOT workswith Federal and State agenciesto
govern the safe packaging and transport of
radioactive materials.

The Depatment of Labor
iIs responsible for

(DOL)

preparing the American
workforce for new and better
jobs, and ensuring the

adequacy of America's
workplaces. Within DOL, the Occupational
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Safety and Health Administration (OSHA) is
responsible for protecting the hedth of the
American workforce. It developsand enforces
radiation exposure regulations, protecting
workerswho arenot expressy covered by other
Federa agency regulations.



Appendix C: Acronyms

AEA Atomic Energy Act of 1954

AEC Atomic Energy Commission

ALARA AsLow As Reasonably Achievable
ANPRM Advanced Notice of Proposed Rulemaking

ARAR Applicable, Relevant, and Appropriate Regulation

BEIR Committee on the Biologica Effects of lonizing Radiation
BRH Bureau of Radiological Hedlth

BSWM Bureau of Solid Waste Management

BWH Bureau of Water Hygiene

CAA Clean Air Act

CAAA Clean Air Act Amendments

CAG Compliance Application Guidance

CCA Compliance Certification Application

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CEQ Council on Environmenta Quality

CIPP Critical Infrastructure Protection Plan

CMI Consolidated Minerals, Inc.

COOP Continuity of Operations

CRCPD Conference of Radiation Control Program Directors
CWA Clean Water Act

CWS Community Water Systems

DHHS Department of Health and Human Services

DoD Department of Defense

DOE Department of Energy

DOl Department of the Interior

DOL Department of Labor

DOT Department of Transportation

EO Executive Order

EPA Environmental Protection Agency

ER Emergency Response

ERA Energy Reorganization Act of 1974

ERAMS Environmental Radiation Monitoring System

ERD Environmental Radiation Data

ERDA Energy, Research and Development Administration
FDA Food and Drug Administration

FIFRA Federa Insecticide, Fungicide, and Rodenticide Act
FRC Federa Radiation Council

FEMA Federal Emergency Management Agency

FFE Full Field Exercises

FRERP Federal Radiological Emergency Response Plan
FRMAC Federal Radiological Monitoring and Assessment Center
FRP Federal Response Plan

FRPCC Federal Radiologica Preparedness Coordinating Committee
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FWQA
GERMON
GSA
HAP
HEAST
HEW
HLW
HRS
IAEA
INEX
LAMW
LFA
LLRWPA
LLW
MARSSIM
MCL
MCLG
MOU
MPRSA
NACEPT
NAPCA
NAREL
NARM
NAS
NASA
NAS-NRC
NCP
NEA
NESHAPs
NIH
NIPDWR
NORM
NPDES
NPDWR
NPL

NRC
NRDC
NRS
NSPS
NWPA
NWPAA
OAQPS
OAR
OCRWM
OMB
ORIA

Federal Water Quality Administration

Globa Environmental Radiation Monitoring Network
Genera Services Administration

Hazardous Air Pollutant

Health Effects Assessment Summary Tables

Health Education and Welfare

High-Level Waste

Florida Department of Health and Rehabilitative Services
International Atomic Energy Agency

International Nuclear Emergency Exercise

Low Activity Mixed Waste

Lead Federal Agency

Low-Level Radioactive Waste Policy Act

Low-Level Waste

Multi-Agency Radiation Survey and Site Investigation Manual
Maximum Contaminant Level

Maximum Contaminant Level Godl

Memorandum of Understanding

Marine Protection, Research, and Sanctuaries Act of 1972
National Advisory Council on Environmental Policy and Technology
Nationa Air Pollution Control Administration

Nationa Air and Radiation Environmental Laboratory
Naturally Occurring and/or Accelerator Produced Radioactive Materia
National Academy of Sciences

National Aeronautics and Space Administration

National Academy of Sciences - National Research Council
Nationa Contingency Plan

Nuclear Energy Agency

Nationa Environmental Standards for Hazardous Air Pollutants
Nationd Institutes of Health

Nationa Interim Primary Drinking Water Regulation
Naturally Occurring Radioactive Materid

Nationa Pollutant Discharge Elimination System

Nationa Primary Drinking Water Regulation

Nationa Priorities List

Nuclear Regulatory Commission

Nationa Resources Defense Council

National Response System

New Source Performance Standards

Nuclear Waste Policy Act

Nuclear Waste Policy Act Amendments

Office of Air Quality Planning and Standards

Office of Air and Radiation

Office of Civilian Radioactive Waste Management

Office of Management and Budget

Office of Radiation and Indoor Air
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OSWER
PAG
PDD
PHSA
POTWS
RAGS
RCRA
RERAM

RERT
R&IENL
RPD

SAB
SDWA
SNF

SSLG
TENORM
THI

T™MI

TRU

TSCA
UMTRCA
UNSCEAR
uUsG
USDA
WIPP
WIPP LWA
YM

Office of Solid Waste and Emergency Response

Protective Action Guide

Presidential Decision Directives

Public Health Service Act

Publicly-Owned Treatment Works

Risk Assessment Guidance for Superfund

Resource Conservation and Recovery Act

Radiation Exposure and Risk Assessment Manual: Risk Assessment Using
Radionuclide Sope Factors

Radiological Emergency Response Team

Radiation and Indoor Environments National Laboratory

Radiation Protection Division

Science Advisory Board

Safe Drinking Water Act

Spent Nuclear Fuel

Superfund Soil Screening Level Guidance

Technologically Enhanced Naturally Occurring Radioactive Materias
The Fertilizer Institute

Three Mile Idland

Transuranic Waste

Toxic Substances Control Act

Uranium Mill Tailings Radiation Control Act

United Nations Scientific Committee on the Effects of Atomic Radiation
U.S. Gypsum Co.

Department of Agriculture

Waste Isolation Pilot Plant

Waste Isolation Pilot Plant Land Withdrawl Act

Y uccaMountain
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Appendix D: Organizational History

EPA
Administrator

Assistant Administrator
over Radiation Programs

(and Predecessor Orgs.)

Office Director for
Radiation Protection

1970 William D. KA David Dominick  [“~~~.___ Joseph A. Lieberman
Ruckleshaus ANRCNELL =
RS .
1971 .. 5 Donald M. Mosiman | ~"~=~.__
\~ e
\,
1972 *+ Robert L. Sansom [
1973 e -
William D. Rowe
1974 Russell E. Train  ["==ee._ Roger Strelow TSN ——
1975
1976
1977 Douglas M. Costle [ ~==<___ David G. Hawkins N
Seaad S, S
¢\\‘~
1978 O
. S,
1979 ™ William A. Mills
N, (Acting)
LY
1980 *{ David M. Rosenbaum
~~. Kath n M. Benn Neao
1981 Ann M. Gorsuch S athlee ennett RNt T Gordon Burley
= N (Acting)
1982 “
‘Q
S
1983 Y Glen J. Sjoblom
1984 William D. S ~eaas Joseph A. Cannon  |~~-___
Ruckleshaus Seead Tes.s
1985 Lee M. Thomas  [¥<&==ao_ Charles L. Elkins .. Sheldon Meyers
SoSvy = (Acting) S~
‘\\ “~~\ -
1986 N J. Craig Potter SSseeel
.
1987 .
\\‘
.
1988 Y Don R. Clay M~~~ Richard J. Guimond
(Acting) Seao
1989 William K. Reilly [ ~~=~~__ William G. Rosenberg f*q-.._
Seand \\ ~—
~,
1990 X
N,
‘x
-,
1991 ~ Margo T. Oge
1992
1993 Carol Browner Michael H. Shapiro =~~.___
(Acting) Sl
1994 Mary D. Nichols ‘g:._..
§~~
1995 “~/ E. Ramona Trovato
1996
1997 Richard D. Wilson M= Larry Weinstock
. (Acting) (Acting)
1998 ‘\ Robert Perciasepe  [7====_____
e
1999 T Stephen Page
2000
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